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appreciation, mingled with a sense of deep humility, which I myself feel must 
be the common reaction of every recipient of this honor. However I may feel 
about my inadequacy to fill a post once occupied by such men as J . Marion Sims 
and Thomas Addis Emmett, there is one point on which I yield to no one, and 
that is in my devotion to this Society and what it represents, as the emblem so- 
ciety of our specialty. Around it revolve the most pleasant associations of my 
own professional life. 

As I mentioned in the few incoherent- remarks of appreciation which I 
made at our last meeting, when still dizzy from my sudden and unexpeeted eleva- 
tion to this pinnacle, there is no man in this Societj’’ whom I dislike, many whom 
I like very much, and not an inconsiderable group for whom I feel a deep af- 
fection. 

Our last meeting was a most enjoyable and successful one, but it was maned 
by the fact that my distinguished predecessor in this office, Dr. Norris W. Vaux, 
was stricken -with a serious illness shortly before the meeting. Both he and 
we were thus deprived of the privilege of having him occupy the presidential 
chair to which he had so deservedly been elevated, and which he would ha\e 
filled with the efficiency, dignity, and charm so characteristic of him. M e rejoice 
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that Tiis health has been so much improved that he is with us again on this oc- 
casion, and I know how sincerely every Fellow of this Society hopes that he will 
grace our gatherings for many years to come. 

During the past year, the shoulder tap of death has called from our rank 
three of our oldest and most respected Active Fellows ; Drs, James E,. Goodall, 
Curtis F. Burnam, and Henricus J. Stander. This is not the place to set forth 
their contributions to our Society or to our specialty, and this will be more ap- 
propriately done elsewhere in our Transactions. Suffice it here to say that their 
loss is deeply mourned by all of us, and that it leaves a painful gap in our 
ranks. 

Equally heavy have been the losses among our Honorary Fellows since our 
last meeting, the list including two of our six American Honorary Fellows and 
one of the foreign group. Dr. Robert Meyer, whose epoch-making scientific 
contributions are known to all of you, died on Dee. 12, 1947. It was my privi- 
lege, at our meeting in Hershey two years ago, to present a biographical review 
of his life and works. Now that he has passed on, I am happy to think that 
some record of his career, however inadequate, is permanently inscribed in our 
archives. 

Dr. Prank P. Simpson, who died on Feb. 10, 1948, played an active part 
in the life of our Society before his retirement many years ago, and was its 
president in 1917. He was seeretaiy-general of the Seventh International Con- 
gress of Obstetricians and Gynecologists in 1912. .Finally, the most newly- 
elected of our Foreign Honorary Fellows, Dr. Louis Carnac Kivett, the Foreign 
Guest at our meeting only two years ago, died on Sept. 10, 1947. 

It is safe to saj^ that no president of this Society has ever embarked on 
the preparation of his annual address without calling into consultation all 
the long line of his predecessors, through a review of aU the presidential ad- 
dresses of past years. Incidentally, such a review is highly educational, and it 
might well be made a required course of reading for all future presidents. 

Just as much of the world’s history consists of such periodically recurring 
events as wars, scientific discoveries, and religious upheavals, so have many of 
the fundamental problems of our specialty been with us since the founding of 
the Society and the address of our first President, Fordyce Barker, Much* of this 
old wine has been put into new bottles by many of his successors. If it is true, 
as Sir Thomas Browne said, “that in seventy or eighty years one may have a 
curt epitome of the whole course of time,” no president of this Society need 
go any further in his search for ideas than the addresses of his predecessors, 
especially if he feels no qualms at a bit of genteel plagiarism. For tins he will 
have high moral support, for no less an authority than Emerson has said that 
“it has come to be practically a sort of rule in literature that a man, having 
once shown himself capable of original writing, is entitled tlienceforth to steal 
from the writings of others at discretion.” 

In scanning previous presidential addresses, I have been interested to note 
how differently our presidents have interpreted their constitutional obliga- 
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tion to deliver an address at the annual meeting. Some have seized the oppor- 
tunity to read papers on very specific scientific subjects in which they them- 
selves were especially interested, with probably a fiendish glee that for once 
their remarks would not be curtailed by the sharp tap of the gavel made from 
Ephraim McDowell’s door knob, alwaj'^s ruthlessly closing and never opening 
tlie door for prolonged discussion. This is a contribution of Ephraim LIcDowel] 
which has never been sufficiently appreciated. Such a conception of the presi- 
dential address as I have described appears to be a rather selfish one, simply 
adding just another paper to an already heavily laden scientific program, with- 
out even the redeeming feature of the time limit imposed on other essayists. 

Not a few of our presidents have chosen to devote their addresses to his- 
torical accounts of great events, great movements, or great personalities in the 
development of our specialty, and certainly no criticism can be made of the 
interest and the cultural value of such presentations. The same may be said 
of the few addresses which have gone rather far afield from our specialty into 
tlie realms of general science or literature. 

The majority of past addresses, however, have been of general and com- 
posite nature, so much so that they have no titles, going down in our archives 
simply as “Presidential Addresses.” They have dealt with all manner of topics 
of current interest and importance to the Society and the specialty, such as 
medical education, the proper training of those aspiring to be specialists, discus- 
sion and criticism of policies and trends, recommendations for the future, etc. 

It is this concept of the presidential address which appeals to me as the 
logical one, the one intended by our Founders, and the one wliich might be ex- 
pected to serve a real purpose, above that of a mere formal embellishment of 
our annual meetings. Such a concept would make the address similar in pur- 
pose to the annual Report to Congress by the President of tlie United States on 
the State of the Union. 

If a title were insisted upon for such a simple and homelj^ discussion of fam- 
ily matters, a tempting one would seem to be that of “A Fireside Chat,” to 
borrow a designation made famous by the now silent golden voice which flowed 
so seductively over the ether waves only a few short years ago. I would, how- 
ever, have to disclaim some of the original connotations of this term, for in our 
own small circle there have been no real or imaginary crises, there are no 
economic royalists to vituperate, and politics has never reared its ugly head in 
our midst. 

But we have had our little family problems, and these should have made 
some impression upon those of us who have enjoyed Fellowship for many years. 
An address of this sort should, therefore, afford the President the opportunity 
of getting off his chest his reaction to some of the problems of the Society, al- 
though I must confess that I have nothing on my chest which has pained or op- 
pressed me. While such pectoral purgations may be looked upon as largely ex- 
cretory in nature, they may actually serve a fertilizing purpose, just as certain 
unmentionable excrementitious material may be transformed into the loveli- 
ness of a Chinese or Japanese flower garden. 
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I propose, therefore, to discuss a variety of topics, emulating the "Walrus 
of Alice’s Looldng Glass, in the familiar lines: 

‘ ‘ The time has come, the Walrus said, 

To talk of many things; 

Of shoes and ships and sealing wax, 

Of cabbages and kings.” 

A useful recipe for the preparation of an address of this sort, and you 
will find it equally serviceable in the concoction of commencement addresses, 
extemporaneous after-dinner talks and other such purposes, would seem to call 
for the following ingredients : 

1. A wise and well-tempered discussion of the various topics which have 
been selected for the body of the address ; 

2. A sprinlding of classical and literary allusions to indicate the breadth 
and depth of the speaker’s cultural attainments, and 

3. A dash or two of purported wit to lighten the profundity of the dis- 
course. I am afraid that, like the coimer groceryman, I am “just out” of some 
of the necessary ingredients, so that the resulting brew may leave something to 
be desired. 

Each year our Society receives an invigorating infusion of new blood, 
through the election of a number of new Fellows, and it is the caliber of these 
new recruits which will determine the future standards of our organization. 
Our Council has no more important function than the careful screening of the 
candidates who come before it for consideration. The stated policy has always 
been the preliminary selection of a group of potential candidates who are then 
invited to participate in the formal program of the succeeding meeting. The 
latter is a wise provision, since it gives the opportunity of personal evaluation 
of possible candidates. However, it has always seemed to me that there are two 
possible points of weakness in our present method of procedure. 

First of all, those who arc formally listed as invited guests and potential 
candidates are usually nominated by individual Fellows. Certainly no Fellow 
should be deprived of this right of nomination, but the final selection of candi- 
dates should not, it seems to me, be limited to these individual nominations. 
The Council should be given the authoritj’", which it does not now have, to go 
out into the open market, and this right should be exercised as a formal policy. 

According to our present Constitution, candidates for Fellowship “shall be 
proposed to the Council by two Fellows only, who are not members of the Coun- 
cil, at least two months before the first day of the meeting, etc.” This preroga- 
tive should be continued, but in addition, the Council should be privileged to 
bring to the Society’s attention the names of other worthy candidates, who are 
easily overlooked if they do not happen to have a friend at court. It should be 
empowered to pluck the fairest flowers that bloom anywhere in the country, and 
not only those which hapjjen to grow in some Fellow’s backyard. It is easily 
conceivable that young men of great promise or of already proved accomplish- 
ment might never otheiwise be brought to the Society’s consideration. 
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‘ ‘ Pull many a gem of jjurest ray serene 
The dark unf atliomed caves of ocean bear ; 

Pull many a flower is born fo blush unseen, 

And waste its fragrance on the desert air. ’ ’ 

Secondly, the introduetory paper or discussion reciuired of potential candi- 
dates should not be given undue weight in the consideration of tlie candidate’s 
qualitications. Even the veriest neophyte, with such an incentive as possible 
Fellowship, might conceivably produce an outstanding contribution, and stOl 
fall short of proper standards for admission. By the same token, men who, by 
virtue of their teaching positions and their professional stature, were clearly 
qualified for Fellowship have on more than one occasion presented veiy undis- 
tinguished or even poor introductory theses. In the latter case, the Society 
as a whole has alwa3’S, so far as I recall, recognized the Ilomeric nodding iu 
such presentations, and has looked bej’ond them to the already demonstrated 
worth of the candidate. 

Again, it should not often l^e neeessarv for our Fellows, in looking over 
our programs, to ask “vrho is this man who is readmg a paper on such and sueli 
a sub.icct?'’’ klost of our candidates should be men who through their accom- 
plishments and their publications have alread.v stamped their names on oui* 
minds. Being now a member of the Council and laiowing how conscientiously 
it guards the gateway” of admi-ssion to the Society’-, I feel all the freer in making 
these comments. 

It is gratifying that our Sociel.v lias witliin recent years shown a tendency 
to admit to Fellowship an increasing proportion of comparativel.v young men 
who had alreadj'- given clear indication of actual or potential leadership in our 
specialty, thus creating a healtln* balance between tlie mental alertness, elasticit}-, 
and enthusiasm of 3'outli on the one hand, and the matui’it.y, balance, and al- 
legedlj’' greater vdsdom of those no longer jmung. As the garrulous but lovable 
Autocrat said, “New ideas do not build their nests in old men’s brains, and the 
first whisperings of tnith are not likch’- to be heard b.y those who alreadj’’ feel 
the need of an ear trumpet. ’ ’ 

On the other hand, it is more common in the jmung than in the old for 
the mind to function like a sponge, sopping up new knowledge indiseriminateB*, 
and giving it off in great profusion on the .slightest squeeze. Without the slight- 
est attempt at generalization, which would of course be ridiculous, the minds 
of more mature men are more likely to develop sievelike characteristics, sifting 
out the Imowledge which can be actually utilized. This is another way of ex- 
pressing the aphorism that “knowledge comes, but wisdom lingers.” In any 
event, I do believe that our older men are likelj’" to have lost a good deal of the 
charming credulity so characteristic of our profession, and to have developed 
some degree of liealtlij'- skepticism toward manj'' of the supeirfieial new ideas of 
one sort or another which each year brings. Some of these die a-bornin’, some 
die quicldy and are soon forgotten, but still others may get such a foothold that 
many years are required to dislodge them. 

The above remarks will be put do'wn, probablj’’ correctly, as the prejudiced 
ramblings of one who can no longer consider himself jmung. Thej’" started off 
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quite innocently with the simple observation that our Society represents a happy 
mixture of the young and those not so young, that we shall have to depend upon 
the former to carry- our standards into the years of the future, and upon the 
latter to act in a steadying and comforting capacity, like the convenient scratch- 
ing-boards which give solace to the cattle in the pasture. To put in a final lick 
for my older colleagues, they may, at any rate, like peaches or bananas, be ex- 
pected to become mellowest and sweetest before they decay. 

In the scientific world, as in the social world, the oldsters might just as well 
reconcile themselves to the fact that they must, in their owni clumsy and creak- 
ing fashion, adapt themselves to the ways of the younger generation among us, 
and not vice versa. During the restless years between the two World Wars, 
many an anxious parent had serious misgivings as to the fate of the youngsters 
of those days, who succumbed so easily and often so enthusiastically to the 
temptations of cocktail parties, who in their dancing hours took up where their 
parents left off, and who dashed about the countiyside in fancy roadsters or 
collegiate jalopies. 

The later histoiy of this particular young generation has sho^vn con- 
clusively, I believe, that our grim forebodings were not warranted, and that such 
fundamental American attributes as initiative, resourcefulness, and courage 
were not affected by such passing phases as I have mentioned. It was these 
very qualities in many millions of our young people which brought us safely 
through the recent war holocaust, and it is to them that we must look for the 
ultimate reconstruction of a brave new world from the battered old globe we are 
turning over to them. ' 

In our own profession, however, and in the narrower field of our oAvn 
specialty, the older generation need make no apology for the legacy it is leaving 
to its successors. Moreover, the older Fellows of this Society, raised in a purely 
clinical era, deserve much credit for learning the new vocabularies wlfich have 
marked the development of our Imowledge, especially in the fields of pathology 
and endocrinology, not to speak of the new fields of obstetrical immunology and 
chemistry. 

It is my impression that the older members of our profession have found 
it more difficult to reconcile themselves to the changing order in medical educa- 
tion, and not a few continue as die-hards in this respect. In a not so remote 
day, the men on whom professorships were bestowed were those who had achieved 
clinical maturity and eminence, and who wei’e ordinarily as mature in years as 
in experience. Such appointments now go to young men selected because of 
their scientific promise, winch with much justice is considered a far more de- 
sirable asset than the more readily acquired clinical experience. There are many 
who still think that a happier compromise could be struck than has yet been 
reached, but the newer surge has 'become so strong that it cannot be gainsaid, 
and it will probably justify itself. In this respect, the older generation has 
bowed gracefully to the new order, just as il; has accepted the closely related 
policy of full-time professorships, which for so long divided our profession, and 
which is still riewed with dubiousness by some in our ranks. 
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Not much more than a generation ago, the specialists in our o'wn and other 
fields ■were largely self-trained, many of them entering the specialty through the 
gateway of general practice. This fact ■was recognized by the American Board 
of Obstetrics and Gynecology in its earlier years, and provision was wisely made 
for the certification of applicants thought qualified by years of practice in the 
specialty, even tliough tliey were lacking in the years of formal training now re- 
quired of all candidates. No longer should a man expect to learn his specialty 
by the method of trial and error, as did the famous ophthalmologist who con- 
fessed that lie had spoiled a whole hatful of human e.yes before he perfected 
himself in the cataract operation. 

The Board has made a notable contribution to the postgraduate training of 
obstetricians and gynecologists and to the elevation of standards of specialization 
in this field. It has no doubt made some mistakes, and it would be strange if all 
its policies and aims met with univei’sal approval, but on the whole it is doing 
a much needed job and doing it well. 

HaAung as an Associate Examiner assisted in the conduct of a number of 
tile Board examinations, I have been deeply impressed with the unselfishness of 
the Board members in giving so generously of their time and effort in carrying- 
on their really arduous work, and of the idealism and sincerity of the Board’s 
purpose. It is not invidious to emphasize especially the long years of faithful 
service rendered by the Chairman of the Board, Dr. Walter T. Dannreuther, and 
the Secretary, Dr, Paul Titus, 

Whatever the older men of the profession may think of the Board’s work, 
although even tliese must now be convinced of its value, the young men through- 
out the country have made Board certification their first big objective after com- 
pletion of their training. This has inevitably impelled them to seek their train- 
ing in hospitals approved by the' Board, and thus has immeasurably unproved 
the quality of service in hospitals desirous of securing approval for postgradu- 
ate training in obstetrics and gynecology. 

It is difficult, probably even for the Board itself, to prophesy its ultimate 
effect upon the development of our specialty, but few will doubt tliat it is moving 
in the right direction. It has publicly disclaimed any advocacy of a policy that 
Board certification be required of those holding senior hospital staff appoint- 
ments, and yet just this policy has already been adopted by some of the hospitals 
in this country, with often resulting rancor and discontent among the staffs of 
such hospitals. Indeed, it is not rare to hear reports of discontent among resi- 
dents because their chiefs are not Board diplomates, and one gets the impression 
that some hospital residency tenures are looked upon merely as opportunities 
for putting in the requisite number of years and cramming for the Board Ex- 
aminations, rather than in broad and systematic training for the specialty. 
These are disadvantages which ^vill in time correct themselves, and they do not, 
in my judgment, reflect upon the wisdom of the Board’s fundamental goal of 
raising the standards of practice in obstetrics and gynecology. 

The World War has greatly intensified a problem which had already been 
evident, that of the difficulty faced by young men who aspire to enter our 
specialty of obtaining opportunities for the special training required by the 
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Board. The simple fact is that there are not enough posts of this land available 
to take care of the large number of deserving young men anxious to train them- 
selves as specialists. This is true in spite of the helpful policy of a good many 
hospitals in increasing the size of their resident staffs. The condition will prob- 
ably improve somewhat after the bacldog of returning veterans has been taken 
care of, but the general problem will still remain. It has been necessary to 
make use of the preceptor system as a supplement to more formal training, but 
this is probably to be looked upon as a necessary but far from ideal makeshift. 

The chief hope would seem to lie in an increase in the number of hospitals 
qualifying themselves for Board approval. As the number of Diplomates will 
steadily increase, and as these will in the future increasingly dominate the hospi- 
tals which they will staff, there is all the more reason to expect a steady increase 
in the number of hospitals offering a satisfactory type of training. 

An even greater need for postgraduate instruction has become apparent 
in the past few years through the influx of large numbers of foreign physicians 
who are seeking postgraduate instruction in our clinics. The world leadership 
in medicine which Germany had so long held had been slipping from her grasp 
a good many years before World War II, but its fall was precipitate with the rise 
of Nazi power. Government-inspired studies in Rassenhygiene, always dem- 
onstrating the supremacy of the pure Nordic blonde, were sorry substitutes 
for the substantial and often brilliant scientific output which made the Germany 
of a preceding generation the Mecca of medical men from aU over the world. 

Leadership is now hi our own hands, and there is little doubt that here it 
will remain for many years to come. We can well be proud of the accomplish- 
ments which have given American medicine this world supremacy, but if we are 
to the teachers of the world, we must develop a much more elaborate machin- 
ery for postgraduate instruction than now exists. Many of our leading medical 
schools have had practically no machinery of any sort except that represented by 
the postgraduate training of hospital and resident staffs. Foreigners visiting 
our clinics are likely to be received courteously and they are made welcome to 
observe the work of the clinic, but without any attempt at formal instruction. 

Such visitors are now flocldng to us in ever increasing numbers, especially 
from the Latin-Ameriean countries, but vuth many also from both Europe and 
Asia. jMany of them are satisfied with the crumbs which they can pick up by 
superficial observation of the woilc of perhaps many clinics, just as many Ameri- 
cans in a foimer day were content unth similar superficial visits to the German 
medical centers. Even such visits as these had their value, if for no other reason 
than that they gave some idea of the atmosphere of the German clinics, and the 
opportunity of seeing and hearing some of the great masters of the German medi- 
cine of that day. 

I am sure that a considerable proportion of the older men here present 
treasure the memories of such visits, and of having had at least some contact 
uuth such pei-sonalities as Bumm. Stoeckel, hleyer, Franz, the Landau brothers, 
Strassman and Ludwig Pick in Berlin, and with other such leaders as Schroder, 
Doderlein, Sellheim, Wertheim, Schauta, Halban, Menge and many others whose 
names vill long remain in the literature of our specialty. 
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Such visits had a collateral cultural value, for the work of the American 
“student” was rarely taken so seriously that it interfered with sightseeing, visits 
to cathedrals and art galleries, and, last but not least, many delightful sessions 
in the very ‘ ‘ gemiithlich ’ ’ atmosphere of the fine beer gardens of all the German 
cities. These were often enriched by extracurricular discussions with the 
younger members of the teaching staff, always willing to give their all for a 
good meal and a few steins of beer. 

On the other hand, it must be admitted that certain of the very poorly 
paid pi'ivat-docents Avere far more mercenary, giving of their knowledge only 
at so much per hour. This Avas only a reflection of the general European at- 
titude toAA'ard Americans, all of Avhom Avere of course fabulously rich according 
to tlie European concept. Even in those days, the traveling Americans con- 
tributed generously to European economj^ an American role AAdiich has been 
bloAATi up to colossal proportions by the Iaa^o World Wars. It AA'Ould almost seem 
that tAvo totallj’’ different AA'ords AAfiiich sound alike, “succor” and “sucker,” 
have come to mean about the same thing. 

While perhaps the majority of American visitors to the German clinics of a 
former day belonged to this butterfly type, which flitted from clinic to clinic, 
taking dainty sips of AA'hatever each one offered, there Avas a minority of more 
serious students Avho dug themselves deeply and for long periods of time into 
those clinics AAdiich could offer them AAdiat they wanted. One has but to consider 
the lives of such men as Welch, Halsted, Cushing, and a Avhole host of other 
American medical leaders to appreciate the full force of the German influence 
to Avhich they exposed themselves in their formative years. 

This Geimaii influence forever aftei’Avard colored the lives of these men, and 
through them and through the successive generations of men Avliom they them- 
selves trained, it undoubtedly played an important part in the steady and rapid 
development of medical education in our oaati country. For example, I believe 
it can be shoAvn that the Flexner report of 1910, commonly looked upon as 
marking the end of the era of proprietary medical schools and diploma mills and 
the beginning of the modern era in our medical teachings, stems directly from 
a group of men Avho Avere ambitious to emulate the then unexcelled German 
system. 

We should not be ashamed to acIaioAvledge this debt Ave OAve to the German 
medicine of the pre-Nazi era, hoAvever much we may deplore its later debacle, 
and hoAA’^ever much Ave may pity or even despise the German people, including 
many of our oAvn profession, for their blindly enthusiastic participation in the 
Hitlerian orgy. 

A revieAv of the Transactions of this Society must impress one AAUth the 
generally high standard of the hundreds of scientific papers embodied in them, 
and of the contributions Avhich this Society has made to the literature of our 
specialty. On the other hand, it Avill probably be disillusioning to one Avho seeks 
for contributions Avhich might be considered of epoch-malcing importance. In 
the nearly quarter century covered by my oaati active membership I can, as a 
matter of fact, think of only two contributions by FelloAvs of this Society Avhich 
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would unquestionably be accepted as “outstanding advances/’ or, to use a much 
abused designation, “discoveries.” 

One of them is the important contribution of the late John A, Sampson 
in establishing pelvic endometriosis as an important and frequent pathologic 
and clinical entity. The other is the introduction of tubal insufflation by I. C. 
Rubin, representing as it does the most important advance of our generation in 
the study of female infertility. Even if one looks back over a much longer span, 
to the very inception of the Society, a similar paucity of really historic contribu- 
tions is revealed. I hasten to add that this comment is not to be interpreted as 
reflecting on the scientific fecundity of this Society, but rather to impress the 
fact that, while the literary miUs grind on in our specialty as they do in all fields 
of medicine, and while every year many papers appear which add scattered 
bits to our knowledge of obstetrics and gynecology, one can hope for only an 
occasional forward thrust of the frontier of knowledge of clear decisiveness and 
importance. 

After all, discoveries cannot be pulled out of thin air. I have a friend, a 
distinguished scientist, with whom I occasionally had luncheon in Ms labora- 
tory when he was in Baltimore, and who, when one o’clock came, would often 
pull out his watch and exclaim, “My goodness! Time to go upstairs and make 
another discovery I” Rarely does a discovery come crashing into the brain like 
a bolt from the blue. More often, it is the final culmination of the long and pains- 
taking work of many years, not only on the part of the discoverer himself, but 
also of many other investigators in many lands and going back many years. 
Advances in knowledge are usually achieved by this building-block method, only 
the gleaming capstone being placed by the man whom the world acclaims as a 
genius. As Edison says, genius is composed of only about 2 per cent inspiration 
and 98 per cent perspiration. The really productive investigator must have 
imagination and vision, as well as the ability to sift out from the "work of those 
who have gone before him the sMny fragments which denote rich scientific po- 
tentiality. But beyond this rare gift for selecting the direction of his own re- 
search, and perhaps it is this which constitutes the real ‘ ‘ divine afflatus, ’ ’ there 
is then required a period of long and intensive effort which may stretch over 
man}’- years. 

The research man works with his problem, sleeps with it, and dreams of it, 
so - that he becomes a veritable scientific monomaniac. To illustrate, once 
Sampson had gotten his teeth firmly into the endometriosis problem, all of his 
subsequent’ papers during the twenty-five years before Ms death dealt with the 
same disease, except for a small group on another subject, obviously stemming 
from his studies on endometriosis. In the same way, only a small proportion 
of Rubin’s numerous papers since his introduction of tubal insufflation in the 
study of sterility, something like 10 out of 69, have dealt with subjects other 
than sterility and tubal insufflation. This does not by any means indicate that 
these men had single track minds, for both were men of broad gynecologic train- 
ing, with an interest in all gj-necologic problems. It means simply that con- 
centration of effort was necessary for the establishment of the advances for 
which they are responsible. 
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Many sins are committed in the name of research, the desirability of which 
we are constantly preaching to onr ybnngei^ men. Landable as this inspira- 
tional propaganda is, it no donbt explains the enormous annual spate of mediocre 
publications, since many appear to have the naive idea that writing and research 
are more or less synon3Tnous. The dictionary definition of research as a '‘critical 
and exhaustive investigation or experimental study having for its aim the dis- 
covery of new facts and their correct interpretation/’ indicates that it is made 
of much sterner stuff. ^ 

Only a small fraction of medical papers represent true research, and yet 
the fact remains that a large proportion of them serve a valuable purpose in 
refurbishing established Icnowledge in newer or more attractive or more force- 
ful form, and every pedagogue knows that reiteration is an indispensable asset 
of good teaching. In a broad sense, such publications can be considered a verj'^ 
important part of the postgraduate training of both the author and the reader. 
No one profits more from a paper than the author thereof. There is much truth 
in the old saying, “if you don’t Imow anjdhing about a subject, write a book 
about it.” The only trouble is that sometimes readers of such books lay them 
down with the feeling that the author still knows very little about his subject. 

The longest journey begins with a first step, and the first literary step may 
be halting and uncertain. It may take the form of case reports, and even those 
are not always to be scoffed at. Or the young author may very early show a 
statistical bent, though this is not likely to result in papers of great glamor. 
This statement probably expresses a personal prejudice on my part, since, with 
full appreciation of the value of statistics of the proper sort, I happen to be 
one of those handicapped individuals who shudder at the sight of long columns 
of figures, plentifully interspersed with decimal points and even an occasional 
logarithm, and who grow dizzy following the ups and downs of the beautiful 
graphs adorning many of these statistical papers. Still others of the neophjdes 
early show an interest in the pathologic, or the chemical, or the baeteriologie, 
or the radiologic aspects of their work, and such early interests are not infre- 
quently indicative of the later special professional interests of such men, as 
amply illustrated in our own Society. 

It is only natural that most of those who write on gynecology and obstetrics 
in our country seek an outlet in the only American journal of national scope 
devoted exclusively to our specialty, and the able editor of that Journal is 
hard put to it to find space to take care of this output without unreasonable 
delays in publication of his material. But it would not be fair for ^;he editor 
to be too hardboiled in the rejection of papers just because they do not show 
impressive originality or because thej* emanate from men whose names are as 
yet unknown to us. Often they are jmung men just trjdng their literary vdngs, 
and they deserve the encouragement which they get when they see their names in 
print for the first time. Among them will be some of the future leaders of our 
specialty. While this problem of providing proper outlets for the ever increas- 
ing literature of our specialty has been the subject of considerable discussion, 
and while it has also been considered by your Council, the feeling has been 
general that the official organ of our Society has, under the long and able editor- 
ship of Dr. George W. Kosmak. rendered an outstanding service to our specialty. 
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To revert for a moment to the subject of medical research, there are other 
aspects which have disturbed a great many of us. In his address at the opening 
of the Banting Institute in 1930, the late Lord Moynihan stirred up a hornet’s 
nest by lamenting the fact that so much of the research carried on in medical 
institutions is directed to problems which can scarcely be considered to have any 
bearing on human health and disease. He also bemoaned the fact that mice and 
rats received too much attention from investigators, and that too little is given 
to the human being who, after all, is a very readily available animal suitable 
for at least some types of experimental study. 

It is obvious that hominal research, as Moynihan called it, has very sharp 
limitations, even though there is some reason to feel that it has not been as 
richly developed or as highly organized as has been the experimental laboratory 
study of the lower animals, which has yielded so large a proportion of the reallj’’ 
outstanding advances in medical science. It is easy to understand the rather 
violent reaction created by Mojuiihan’s criticism among those working in the 
field of medical research, although it may still be true that those working in 
medical research laboratories do not devote a sufficiently large proportion of their 
efforts to problems with clearer and richer potential application to human health 
and disease. 

There are other so-called “researchers” who appear to delight in setting 
up men of straw and then Imocking them down vdth great gusto. They spend 
much time and money in proving figuratively, that the moon is not made of 
green cheese. The world’s reaction is likely to be “Cui bono?” which, in loose 
translation to good American slang, would be, “So what?” 

These somewhat flippant comments are made simply to emphasize the fact 
that not all research is intelligently conceived or prosecuted, and that a con- 
siderable fraction of it is of that spurious brand to which our late enemies, 
the Germans, applied the expressive designation of Scheinwissenschaft.” 

No one has more beautifully allegorized the never-ending quest for truth 
than Milton, who relates that the lovely form of the virgin Truth was hewn 
into a thousand pieces and then scattered to the winds. Since that time mankind 
has been searching for these fragments in all corners of the earth and in all 
fields of science. Those fragments bearing on human health and disease are 
most lilcely to be discovered by medical investigators, just as physicists and 
chemists are more likely to find the fragments bearing on their o^vn sciences. 
But there is no law against the trade and barter of fragments when these can 
be better utilized in other fields. To mention the most outstanding example, 
the discovery of radium by the Curies, in the field of physics, has been the means 
of saving many lives when applied in the field of medicine. 

It would be tempting, if time permitted, to discuss some of the important 
clinical problems noth which our specialty is concerned, and especially that of 
cancer, stiU the ruthless destroyer of so many of the women committed to our 
care. Suffice it to say that now, and for the first time, the warfare against cancer 
has assumed all-out proportions. Not only our own profession, but scientists in 
every other field are now enlisted in the cause — pathologists, chemists, endocrinol- 
ogists, physicists, botanists, and geneticists. Nothing is more certain than that 
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.the riddle of cancer will be solved, possibly in the not-too-distant future, and it 
is even possible that a cure will be discovered before the cause of the disease is 
revealed. 

In the meantime, substantial if not brilliant gains in the salvage from the 
disease have been made by both radiotherapy^ and surgery. Most of us must feel 
that both of these, in spite of their accomplishments, are to be looked upon as 
make-shifts, often effective, until some more specific plan of treatment is dis- 
covered, something comparable in tlie life-saving field to the atom-bomb in the 
destruction of life, though not necessarily, of course, related to the application 
of atomic energ 3 ^ If I were anxious to perpetrate a particularly pernicious 
pun, I could. say that the salvation of the daughters of Eve does not necessarily 
depend upon the behaviour of an atom. 

The limit of membership in our Society was originally fixed by our 
Pounders at sixty, and it Avas not until the presidency of J. klarion Sims in 1880, 
and at his instigation, that this limit Avas raised to one hundred, where it remains 
today. Prom time to time one hears the criticism that it is too Ioaa", in Anew of the 
enormous increase in the number of those noAv specializing in obstetrics and 
gynecology. I do not believe that this argument is sound, or that it Avould appeal 
to many members of our Society. If the number of specialists has neatly 
increased, so has the number of special societies, national, regional, state, and 
local. No man of merit can justly complain of the lack of a forum. 

The fact that hundreds of obstetricians and gymecologists AAfiU never attain 
Fellowship in the American GAUiecological Society indicates no snobbishness on 
the part of the latter, and no lack of receptiveness to those who loom clearly 
above their fellows. By the very nature of the stated standards of this Society, 
it must be an exclusive organization, using this term in a scientific and not a 
social sense. Furthermore, a much larger membership Avould mean the end of 
the pleasant and intimate gatherings AAdiicli Are noAv enjoy, usually under one 
roof, and in extremely agreeable surroundings. And it is just this intimate 
personal contact AA^hich is an outstanding charm and asset of our meetings. This 
Avould be sacrificed in the more hurly-burly type of meetings Avhich a much 
larger attendance Avould entail. 

On tire other hand, I do believe it is ahvaj-s desirable to keep our meetings 
open to a limited number of guests, above those formallj^ invited to participate 
in the scientific programs as potential candidates. A total attendance of tAVO 
- hundred or perhaps somewhat more AAmuld not rob our meetings of any of the 
advantages mentioned above, and it Avould extend to our guests the opportunities 
for personal contacts AAdiicli IraA'^e been stressed. A scientific paper can be read 
if it is not heard, but a hearty handshake, a game of golf, a pleasant and intimate 
chat at the luncheon table or in the rathskeller, all these involve close personal 
relationships far more indelible than the Avritten Avord alone. It was Woodrow 
Wilson who said “I would never read a book if it Avere possible for me to talk 
half an hour Avith the manwvlio Avrote it.” I shall always treasure the memories 
of the personal contacts and the friendships Avith many of the great men of our 
specialty AA^hich were made possible to me by our annual gatherings. 
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One need not need be a hero-worshipper to derive a thrill from the mere , 
touch of the hem of the garment of greatness. The man who saw Lincoln and 
who heard, his Gettysburg Address remained thereafter a rather hallowed 
individual. After all, the things which make a man great are not merely what 
^ he writes, but also how he lives, thinlm, reads and feels. What he writes may 
live after him, and make him great in the eyes of the world, but the other traits 
too often are interred mth his bones, though they may explain his greatness 
to those who Imew him when living. 

The end object of most men’s lives is happiness, but there are wide in- 
dividual differences in their concepts as to what constitutes happiness. To some 
it connotes wordly success, and the common fate of these is disillusionment. No 
work of art has ever impressed me more than a small bronze statue by the great 
Rodin in one of the galleries in Paris. It was, as I recall it, entitled Success, and 
it represents a man toiling up the steep side of a mountain. His haggard, tired 
face has just reached the top, and there he sees before him, the fruit of sueeess, 
a pile of dead men’s bones and ashes. 

There are others who deliberatelj’^ seek fame and greatness, forgetting, as 
our ovra John Hunter said, that “no man who wanted to be great ever was a 
great man.” That most delightful of epigrammatists, Oscar Wilde, put it even 
more neatly when he said that “there are only two great tragedies in life, not 
getting what you want — and getting it!” It is what we see and do and feel 
during the whole journey of life that counts, and not the mere goal, just as the 
traveler gets his joy out of the scenery and the people he encounters rather than 
in merely reacliing a certain destination, “To travel hopefully is better than 
to arrive. ’ ’ 

It may seem like a profligate doctrine to urge that the greatest happiness 
and the greatest chance for real success is likely to come from living each day 
for itself, mth not too much thought of the morrow, as Sir William Osier was 
so fond of preaching. If one has found a niche in life which he enjoys, as is 
true of practically all medical -men, and if he is happy in his home life, his 
family, and his friends, he ^Hll accumulate a vast capital of happiness during his 
lifetime, and incidentally a modest or a great measure of what the world calls 
success. 

Since I have, in keeping with my duly announced plagiaristic policy, 
borrowed a thought from the philosophy of Williara Osier, it may not be in- 
appropriate to conclude this address with a fuller quotation from that beloved 
pliysician as to his ideals of life. Incidentally, I would commend this to you as 
a more realistic expression of the lofty ideals of our profession than is found 
in the archaic Hippocratic oath which has been repeated mumblingly by so 
many generations of medical graduates. 

“I have three personal ideals. One to do the day’s work well and not to 
bother about tomorrow. The second ideal has been to act the Golden Rule, as 
far as in me lay, toward my professional brethren and toward the patients com- 
mitted to my care. And the third has been to cultivate such a measure of 
equanimity as would enable me to bear success with humility, the affection of 
my friends without pride, and to be ready when the day of sorrow and grief 
comes to meet it with the courage befitting a man,” 
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F our years ago presented before this Society a paper which concerned 
itself with the minimal histologic changes in the cervical biopsy which, would 
justify'- a diagnosis of carcinoma. Our observations followed those of Sehott- 
liinder and Kermauner,- who noted a thin layer of carcinoma extending over the 
surface, surrounding advanced cervical cancer. They also followed the epochal 
work of Schiller,®’ * who first conceived the idea that surface carcinoma could 
be the beginning of invasive cancer. He described many cases without evidence 
of invasion in which cellular changes in the surface epithelium were found that 
were identical to those of invasive cancer. When we undertook our study it 
appeared to us that there was not sufficient evidence in the literature to justify 
completely the belief that these intraepithelial changes were precursors of in- 
vasive cervical carcinoma. To elucidate this point, we made a comparative 
histologic studj'" of the biopsy specimens showing malignant changes in the sur- 
face epithelium and the ultimate specimens of the cervices removed at hysterec- 
tomy. The cervices were cut into several blocks and sections made from different 
levels in a search for evidence of invasion. In fifteen of the sixteen cervices re- 
moved, histologic evidence of invasion was found. 

Since our publication of 1944, we have continued to collect histologic and 
clinical evidence concerning this subject and it would seem that we have amassed 
sufficient data to crystallize our ideas on diagnosis and treatment. This paper 
is presented before this Society to give our conclusions based on a much wider 
experience and also with the hope of stimulating discussion concerning this 
subject. 

The histologic picture of “intraepithelial carcinoma” or “carcinoma in 
situ” has become reasonably familiar to all those interested in gynecologic 
pathology. Figs. 1 and 2 are typical examples. There is a loss of normal 
stratification of the epithelial cells, variability in the size and shape of the cells, 
nuclear hyperchromatism, and a frequency of mitotic figures. In short, the 
cellular changes are identical to those of invasive caneer and, indeed, metastatic 
cancer. Schiller has described an abrupt, oblique line of demarcation between 
this abnormal surface epithelium and the normal stratified epithelium. Al- 
though we have seen such an oblique line (Fig. 3) many times, we have also seen 
an abrupt perpendicular change (Fig. 4) and the transition from abnormal 
to normal cells is often gradual. , . . . , 

Our observations lead us to believe that cervical carcinoma begins in the 
basal layer of the portio vaginalis and that slight changes in this layer may be 
the precursor of intraepithelial carcinoma. We have seen repeatedly in biopsy 

*Kead at the seventy-first annual meeting' of the American Gynecological Society. "Wil- 
liamsburg, Virginia, May 24 to 26, 1948. 
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Fig. 1. — Path. No. 56452. Typical intraepithelial carcinoma. 
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specimens changes in the basal portion of the surface epithelium which we m- 
terpret as basal-cell hyperactivity and for want of a better name we have desig- 
nated these changes as such (Fig. 5). There appears to be an active prolifera- 
tion of the dark hematoxylin-stained basal cells. These cells possess hyper- 
chromatic nuclei and a varying number of mitotic figures. In the removed 
cervices we have frequently seen this activity of the basal cells adjacent to 
tjT)ical intraepithelial carcinoma and invasive cancer. All gradations of basal- 
cell hyperactivity are seen until the entire thickness of the epithelium is talcen 



over by it, when the picture becomes identical to carcinoma in situ. As this 
hyperactive basal epithelium pushes upward, it may be sharply demarcated 
from the normal epithelium above or, more commonly, the abnormal and normal 
epithelium may blend gradually. We have observed basal-ceU hyperactivity 
blend into full blown intraepithelial cancer so frequently, histologically, that 
-we have become deeply concerned about its significance. The unanswered ques- 
tions which have arisen in our minds are : 

Does intraepithelial cervical cancer always begin as basal-cell hyper- 
activity? 

Does basal-cell h 3 q)er activity alwaj^s progress inot intraepithelial cancer? 

Islny basal-cell hyperactivity remain constant indefinitely or may it some- 
times regress? 

Hislologieall.v, there is a strong suggestion that basal hjqjeractivity does 
on occasion mature into carcinoma in situ but it cannot be stated with certainty 
that this occurs. The following case illustrates the possible progression: 

The first biops}^ was taken on Jan. 8, 1947, and showed only basal-cell hyper- 
actirtty (Fig. 6, A). A second biopsy was taken on Jan. 20, 1947, and again 
showed basal-cell hj-peractivitj^ (Fig. 6, 7J). A third biopsy, taken on Oct. 9, 
1947, showed full blo\m intraepithelial cancer and on the basis of this finding 
a panhj'stcrectomy was done (Pig. 6, C). When the cervix was .sectioned, in- 
vasive cancer was finally foiind (Fig. 6, Z?). 



Volume 57 
Number 1 


STATUS OP NONINVASn^E CERVICAL CARCINOMA 


19 


On the other hand, on several occasions we have biopsied cervices and found 
definite basal-cell hyperactivity and repeated biopsies over months of time have 
shown only further basal-cell hyperactivity or no abnormality at all. 

From a practical point of view we have regarded basal-eeU hyperactivity 
as a warning, calling for repeated biopsies until such time as one can be con- 
vinced histologically that carcinoma does or does not exist. It is in these cases 
that we have often resorted to a cervical conization, done with a scalpel and 
followed by an electrosurgical conization to control bleeding. The cone of tissue 
is cut into several blocks and sectioned. By this procedure one can usually 
feel quite certain in establishing or ruling out carcinoma. 

Whatever the final answer may be concerning the relationship of basal- 
ceU hjTDeractivity to carcinoma in situ, the more practical problem today con- 
cerns itself with the relation of intraepithelial cancer to invasive cancer. Since 
the beginning of our study in 1940, we have diagnosed carcinoma in situ from 
biopsy 75 times. In some of these biopsies suggestive or slight invasion of tlie 
subepithelial tissues was noted but in all instances the changes in the surface 
epithelium were typical of carcinoma in situ. In 67 instances, we have per- 
formed a modified Wertheim operation for this condition. In one instance, the 
lesion was discovered in a cervix amputated in the course of a ]\Ianchester op- 
eration. In the remaining seven eases, conization of the cervix was done before 
radium was applied. Hence, in a total of 75 cases we have had the entire cervix 
or a generous cone for complete sectioning. In 55 instances, we found micro- 
scopic invasion. It is extremely difiieult to put into descriptive terms one’s 
criteria for invasion. We have, therefore, pictured here sections of several 
tjTpical biopsies shovdng carcinoma in situ and sections of the corresponding 
cervices showing what we consider to be invasive cancer (Pigs. 7^ and 8). In 
ten eases in which the biopsy showed carcinoma in situ, only carcinoma in situ 
was found in the removed cervix and in ten instances no abnormality was found 
in the removed cervix, the entire lesion having possibly been removed at biops3^ 

In order to study further the relation between carcinoma in situ and in- 
vasive cancer, we have made sections through the entire lips of several cervices. 
These sections are pictured in low power in Figs. 9 to 11. High power mag- 
nification of selected portions of these sections show tjqDical surface cancer and 
the plugs of invasive cancer lying well beneath the surface. It is noteworthy 
that the plugs of invasive cancer in these sections are found at a considerable 
distance from the rather extensive surface cancer in situ. 

From these studies it would thus appear that carcinoma in situ or intra- 
epithelial carcinoma should be considered strictly a histologic diagnosis and 
be regarded as indicating one of three clinical possibilities : 

1. That the biopsy has been taken from the periphery of an advanced 
cervical cancer as was originally described by Schottlander and Kermauner. 

2. That microscopic invasive cancer is present elsewhere in the cervix as 

was the case in 55 of our 75 cases. , . 

3. That only carcinoma in situ is present and no invasion has as yet taken 
place. This was found to be the case in 20 of the 75 cases which we studied. 

Therefore, in evaluating each case clinically the gross appearance and feel 
of the cervix should be considered. If, for example, a biopsy shows only car- 
cinoma in situ but the gross appearance of the cervix is suspicious of more ad- 
vanced cancer, more biopsies or, in some instances, a sharp conization should be 
done to evaluate the extent of the entire lesion. This, we believe, is of particular 
importance because of our views on treatment which will be discussed later in 
this paper. 
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Fig. G. — .Ij Path. Xo. 68G01. Biopsy taken Jan. 8. 1947, showing only basal-cell hyper- 
activity. B, Path. Xo. G8877. Second biopsy taken Jan. 20, 1947, again .showing only basal-cell 
hyperactivity. 
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>.~C, Path. No. 72SG5. .Third biopsy taken Oct. 9. 101/. f/'o'/'"" 

D, Path. Ko. 731G5. Showing plug of carcinoma m the depth of the retno%ta r.-n,i.\. 
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In formulating our concept concerning the relation of carcinoma in situ 
to invasive cervical cancer, a survey of the more important reports in the liter- 
ature should prove valuable. It is well known that the curability rate has been 
high with various types of therapy. For the moment, we are not concerned 



Fig. 7. — A, Path. No. 74370.' Biop.sy showing only intraepithelial cancer. B, Path. No. 74454. 
Section o£ removed cervix showing invasive cancer. 


with that but rather vath the ultimate fate of those patients who were not 
treated or who failed to be cured in spite of treatment. It is this group which 
will cast most light on the question of malignancy of these lesions. 

Schiller'^ has reported one recurrence after five years and two reeurrence.s 
before the lapse of five years following hysterectomy. 
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Biopsy showing carcinoma in situ. 

epithelial cancer and invasive 


B, Path. No. 54078. Section 
cancer in removed cervix. 


showing intra 
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Fig. 9. — I’ath. Xo. C2339. A, Low-power section of entire lip, showing normal surface 
epithelium, ^ircinoma in situ, and invasive cancer. B, Medium magniAcation. showing invasive 
area. C, High power, demonstrating cellular changes. 
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, Fis. 10.— Path. 3S-0. 65S09. A. Low-power section of 

chancres, higher power. C. High power of plug of invasi\e cancer, . ot^ 
l^lPg from surface cancer. 
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Stevenson and Scipiades® reported one case in which carcinoma in situ was 
present in a hit of tissue removed at trachelorrhaphy. This was not recognized 
in 1919. Two years later the cervix appeared normal on speculum examination. 
Nine years after the trachelorrhaphy the patient presented herself with an 
advanced cauliflower-like cancer of the cervix. A second case reported by them 
was that of a woman on whom a biopsy showed typical intraepithelial carcinoma. 
She died of another cause three and a half years later. Although she had never 
had any symptoms of cervical cancer, the sectioned cervix was riddled with in- 
vasive cancer. 

Fund et al.'^ have recorded an untreated case in which advanced carcinoma 
was found four years and nine months after the initial biopsy, which showed only 
carcinoma in situ. 

Smith and Pemberton^ reported four cases in which tissue removed by bi- 
opsy or trachelorrhaphy showed intraepithelial cancer and in which clinical 
carcinoma was discovered four years and nine months, six years and one month, 
twelve years and six months and four years and one month, respectively, after- 
ward. 

Sclunitz and Benjamin'* reported one untreated case in which invasive can- 
cer was found nine months after the in situ lesion was discovered. 

KnighP® reported one case which ended fatally three years after treat- 
ment by irradiation. Another of his cases was found to have invasive cancer 
four years and eleven months later. 

Younge''^ reported invasive cancer developing in two cervices two years 
and two months and three years and four months, respectively, after biopsy. 

Taylor and Guyer^^ reported one untreated case in a patient in which clin- 
ical cancer appeared seven years after the proved existence of carcinoma in situ. 

One of our patients on whom only irradiation therapy was used died six 
months after the discovery of the in situ lesion. The autopsy showed metastatic 
cancer. 

We have cited these cases somewhat repetitiousl 3 ’’ in an attempt to bring 
forth authentic clinical evidence to show that in at least 17 cases clinical cancer 
has followed pre-existent intraepithelial cancer. It is evident that clinical' can- 
cer may not make its appearance for manj"- years after the kno^vn existence of 
the surface lesion. On the other hand, our own case terminated fatally after 
only six months. Such rapid progress is probably exceptional. 

The age of these patients as compared with that of clinical cancer confirms 
our belief that the surface lesion may be relatively dormant for years before 
blossoming forth as clinical cancer. The average age of our 75 women ■with 
cancer in situ was 37.1 jmars, the youngest being 24 and the oldest 53 years, 
in contrast to the average age of 48 of women with clinical gross cervical cancer. 
Fund et al.^® found the average age of his in situ group to be 36.6 years. Further 
evidence of the possible long duration of the noninvasive lesions is offered by 
Knight, who reported a case in which a preinvasive lesion was found in an 
amputated cervdx. The neoplasm was found to be still present in the remainder 
of the cervix five jmars later. 

Whether all carcinomas in situ are destined to develop into clinical car- 
cinoma cannot be stated. It is probable that many women harboring the con- 
dition die of other causes before the le.sion develops to the stage wdicre it be- 
comes clinicalb' apparent. However, the microscopic and clinical e'vidence is 
such that it is our belief that they should not be considered “precancerous” 
lesions but rather an early stage of time cancer. 

- From the standpoint of reducing the mortality from cervical cancer, this 
lesion assumes great proportions. Here is a lesion, virtually on the surface of 
the body, detectable by biopsi', which in many instances gives us years of warn- 
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. Fig. n. — Path. No. 54078. A. .Low power 
^.rcinoma in situ and areas of invasive cancer. 
•riiBli power of invasive area. 
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ing before it becomes a lethal lesion. In at least seven of the cases which eventu- 
ally showed invasive cancer, the eeiwix appeared normal in all respects and the 
biopsies were made purely routinely in our study of cervices in' women who 
were to have hysterectomies for benign lesions, such as myomata. In none of 
the patients of this series did the cervix present the clinical picture of cancer. 
The majority, however, did present some abnormal appearance and were diag- 
nosed clinically as cervicitis, erosion, eversion, laceration, and leueoplalda. Since 
we have found almost all of these earlj?- lesions arising in the stratified squamous 



Fig-. 12, A-D — Modified Wertheim operation, 

A. Broad ligament has been opened -widely, exposing ureter -which has been catheterized. 
Uterine vessels have been ligated at some distanee from the uterus. 


epithelium at its junction with the columnar epithelium, we have a guide as to 
where to take our biopsies when no local lesion is lusilile. The sharp demai’ca- 
tion between the pink squamous epithelium and the deep red columnar epithe- 
lial surface is usually clearly visible. Occasionally this junction is within the 
cervical canal, a point not to be forgotten in taking biopsy specimens. 

With the use of the ordinary punch biopsy forceps, troublesome bleeding 
is rare. Recently, we have routinely inserted a Tampax after talcing the biopsy 
and instructed the patient to withdraw it on the following day. Occasionally 
we have touched the biopsy site with the cautery to stop an active ooze. 

We are omitting any comments concerning the diagnosis of carcinoma in 
situ b.T c^dologic methods. At the present time we do not have .sufficient data 
on this phase to justify any conclusions and Ave knoAv of no other Avorkers Avho 
haA'e enough data to be significant. 
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From the standpoint of syiQi)tomatology, little is to be said concerning this 
group of cases except to emphasize that often these lesions are completely 
as 3 miptomaticj but of equal importance is the fact that 58 per cent of these 
women had some type of irregular vaginal bleeding. Of these, however, this 
sjmiptom was the presenting complaint in only a few. In the majority it was 
elicited only through a careful and complete investigation of the liistory. We 
were impressed with the fact that in many of the cases in which abnormal bleed- 
ing was present it took the form of postcoital spotting. The majority of these 
lesions were _ discovered by routine investigation of patients who presented 
themselves with common gynecologic complaints such as leucorrhea, baelraclie, 
sterility, dysmenorrhea, and abdominal pain. 



Fig-. 12, S . — Utcrosacral ligaments severed. 


The question of the treatment of carcinoma of the cervix, after haying been 
settled for many years in favor of irradiation, has been opened again by the 
clinical experiments Avhich are at present being undertaken with fhe Wertheim 
operation on selected, eases falling into Stage I and early Stage II (League of 
Nations). It is not the purpose of this paper to enter the controversy con- 
cerning surgery versus irradiation in the treatment of gross ceiwical cancer. 
It is our belief that the above-described microscopic lesions should be considered 
in a special category from the standpoint of therapy. We regard them as a 
subgroup of Stage I and the results of their treatment should be reported sepa- 
rately to avoid confusion with existing reports 'm Stage I. 
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We originally operated on these patients with the purpose of obtaining 
the entire cervix for microscopic study. From a study of these cervices it is 
obvious that one cannot be confident of a cure from cervical amputation. We 
have three eases in our series in which plugs of carcinomatous tissue were found 
well up in the cervical canal. The operation which we have performed 67 times 
is a modification of the Wertheim procedure (Fig. 12). The gland dissection 
is omitted, but the parametrium is removed for about two cm. on each side of 
the cervix. A fairly wide cuff of the vagina is removed with the cervix because 
we have frequently observed a widespread involvement of the surface by the 
intraepithelial growth, even when its appearance was normal. The pubocervieal 
fascia is not stripped from the vagina as is our custom in performing total 
hysterectomy for loenign disease (Fig. 12, G). 



Fig. 12, C Pubovesico-cervical fascia is left attached to vagina and clamped with it before 

amputation. 


Preoperative ureteral catheterization is a great convenience and safeguard. 
It is recognized that the ureters can usually be isolated readilj^ without cathetei-- 
ization but at times considerable dissection is necessarj’, particularljr on fat 
indmduals. Bleeding may ensue and stripping the ureter of its blood supply 
may result in fistula. With catheters in the ureters, the operator can travel 
doi\m the parametrial regions rapidly and safely by simply palpating the 
catheter before placing each clamp. We have had no ureteral fistulas in our 
scries. The vagina may be closed or drained, depending on the preference of 
the operator (Fig. 12, D). We have observed no advantage in drainage. 
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Since many of these lesions occur in young women and since the ovary is 
a place of late metastasis of cervical cancer, we have saved an dvary in some of 
the younger women. The theoretical objection to this might be advanced on the 
basis of preseiwation of the source of estrogen in The presence of mRli gnanpy, 
Although estrogen is the grovhih hormone of the sex organs, there is no real 
clinical evidence to indicate that it is a factor in the production of cervical can- 
cer. Our results have vindicated our decision to obviate bilateral oophorectomy 
in the younger women. Our results to date also justify our decision to forego 
l^Tuphadenectomy in these microscopic lesions. 



Fi&. 12, D ^Vagina being closed before its suspension and peritonealization. 

All of our 67 cases operated upon between Jan. 1, 1940, and fj 1948, 
are living and without recurrence. Although we realize that sufficient time 
has not elapsed to attach much statistical significance to these results, we are 
much encouraged by them and have seen no reason to change our ther^eutic 
attack. Our only death occurred in one of the seven cases in which irradiation 
therapy was used. 
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Finally, we wish to emphasize that this study has no bearing upon the 
present-day controversy of the Wertheim operation versus irradiation in gross 
cervical cancer. We regard these cases as a special group and we have treated 
them in a special manner. We would, indeed, be greatly distressed to have the 
above results used in support of the operative treatment of gross cervical car- 
cinoma. It would be particularly regrettable if the impression were obtained 
that gross cervical cancer should be treated by an operation in which gland 
dissection is omitted. 

The authors TOsh to express their appreciatioa to Miss Eva Hildehrandt, chief tissue 
teclmiciau, for her great industry in cutting thousands of sections, without which this study 
could not have been made. 
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Discussion 

DR. LEWIS C. SCHEPPEY, Philadelphia, Pa. — Once more Dr. TeLinde, with the able 
cooperation of Dr. Galvin and their associated workers, has presented further evidence of 
continued and meticulous histologic and clinical observation concerning noninvasive cervical 
carcinoma in wliich actual invasion was discovered subsequently. 

This present action clarifies to a fine degree the criteria set forth with regard to the 
diagnosis of carcinoma in situ. It is one thing, however, to declare these criteria and an- 
other to interpret them properly. What to one pathologist might appear to be a variation 
in cellular structure and sufficient to be called carcinoma, might to another represent only 
hj-perplasia. This is not true of the author’s report, for they have shown how one must be 
extremely careful not to confuse a tangential section with a focal proliferation of the cells, 
a difiiculty that may be encountered by even the most experienced tissue worker. 

As is the case with the skin, the bronchus, and elsewhere, it is probably true that car- 
cinoma begins in the basal cells. ^Vllether or not basal-cell hyperactivity is always a pre- 
cursor of carcinoma is controversial, as the authors have been frank to admit. Regardless of 
this conflict of opinion, however, there seems to be little doubt of the author’s correct view- 
point on the existence of intraepithelial cancer as revealed by these very complete studies 
and follow-up observations on 75 patients with cervical carcinoma in situ seen since 1940. 
In fact, I would now go a step further than they and refer to such lesions simply as "car- 
cinoma” rather than speak of them as “an early stage of true cancer” — and this implies 
implicit confidence in their research. 

It is desirable to emphasize again that a long interval of time may elapse between 
recognition of carcinoma in situ and the development of a truly invasive lesion, for such oc- 
currences are sometimes observed in carcinoma elsewhere, as for instance on the face. The 
authors have cited references to such instances but an explanation of these vagaries is still 
to be found. In this connection I would like to place on record the case of a patient whose 
cervical tissue in 1924 showed what we would now consider carcinoma in situ, but in whom 
no further treatment was instituted at that time because of laxity in truly evaluating the 
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abnormality., Nine years later, in 1933, without interval observation, the patient appeared 
with a Stage III carcinomatous lesion of the cervix. This somewhat parallels the case of 
Stevenson and Scipiades cited by the authors. 

At Jefferson Hospital we have been endeavoring to carry out a studj’’ of this charac- 
ter, but to date have no comparable series to report upon. To some extent this has been due 
to the conservative attitude previously taken by us with respect to demanding actual invasion 
as the criteria of malignancy. We do have at present, however, six patients under observation 
for several years in whom primary cervical biopsy could be considered as representing car- 
cinoma in situ, and in all of whom subsequent endocervical resections of some magnitude 
revealed nothing even to suggest further existence of an intraepithelial lesion. This might 
bo interpreted as indicating elimination of the cancer bj- the initial biopsy, but, in any event, 
no further treatment has been given these patients — and this for the sole purpose of trjdng 
to learn more about the situation by simply observing tliese patients at regular intervals 
for a continuing long period of time. 

For the past year or more we have chosen to deal with any cervix showing abnormality, 
whether local sjunptoms are present or not, by a circular scalpel biopsj’^ to include the squamous- 
columnar line of demarcation, following this by endothermic resection using the loop. We 
prefer this technique to punch or multiple biopsy methods. Certainly the pathologist prefers 
ample, uncharred sections of tissue. To date, in several hundred routine cervices serially 
studied in this manner, no carcinoma in situ has been reported. 

The authors have purposely omitted reference to the diagnosis of carcinoma by cytologic 
methods. It might interest them to know that in the cancer detection clinics of Philadelphia, 
conducted under the auspices of the Donner Foundation in conjunction with the Philadelphia 
County Medical Society, my departmental associate. Dr. A. E. Rakoff, has studied 5,000 
vaginal smears cytologically. Of six positive smears found, only one was from a patient 
in whom the signs and symptoms did not actually suggest cer\dcal carcinoma. This is im- 
portant from the point of view of a screening program, for a single negative report means 
only that. On the other hand, the Boston group (Hertig, Fremont-Smith, Graham and Meigs) 
have reported a relatively high number of positive smears in preinvasive carcinoma that 
compare to better advantage tlian initial biopsj' in one series mentioned. 

One word as to treatment. It would appear that, if we accept the concept of malignancy 
without reservation, then therapy should be in full measure, whether by irradiation or by 
surgery. The authors, however, have shown in their follow-up that their method of surgical 
management has to date been adequate with respect to survival. 

DR. ROBERT L. FAULKNER, Cleveland, Ohio. — The epitlielial changes characteristic 
of noninvasive carcinoma, or carcinoma in situ, have been recognized and talked about by 
dermatologists for many years. As is well known, they are seen in such skin conditions as 
Bowen’s dermatosis, senile and arsenic keratoses, and in leucoplalda. 

Extensive study of such changes in the epithelium of the cervix uteri, in which the 
author of this paper lias taken an active part for a long time, is of more recent date. Pre- 
viously, these lesions were thought to be exceedingly rare in any mucous membrane surface 
epithelium. 

His emphasis, now, tlirough additional experience, on activity, or proliferation of cells 
in the basal layer of the epithelium puts us a step closer in cervical histopathology to the 
dermatologist and his experience with basal-cell carcinoma — a lesion usually of sluggish 
growth and benign nature, but which may become dangerous at any time. 

Quite properly the author points out that wdiatever their form, these epithelial changes 
occur commonly at or near the margin of invasive carcinoma and very rarely as solitary 
isolated alterations. Such a fact makes debatable the method of treatment. Isolated epithe- 
lial lesions of this type are undoubtedly cured by conization or amputation of the cervix, 
but W'ho has the courage to stop there when it is never Icnown what the remainder of the cervix 
may contain? 

The logical danger to be seen in Dr. TeLinde’s handling of these patients is that his 
treatment is also less than adequate surgical treatment for actual carcinoma of the cervix, 
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though quite adequate probably for 20 of his 75 patients. The remainder of ■ his patients 
have small, but not necessarily early, carcinomas and before any opinion is formed whatso- 
ever, we must await his report of five-year survivals. 

As a general teaching concept, it would seem that emphasis on carcinoma in situ with 
conservative operation has stirred up interest in the study of cervical epithelium, but it has 
also contributed to the present furor for return to surgical treatment of carcinoma of the 
cervix in an unhealthy manner. In the first place, the mere mention of ‘'carcinoma in situ” 
is beginning to provide in some quarters an excuse for operation — whether such a lesion 
actually exists, as it does rarely, or turns out to be, as is more common, the margin of an 
invasive cancer. Psychologically, with a laboratory report of carcinoma in situ, the pathologist 
is allowed to share the responsibility for later treatment "failure. It is human nature, tco, 
to welcome the return of an operation which anybody can perform, but which admittedly is 
inadequate for cure of cancer. It would seem that in this combination of circumstances may 
eventually lie elements of trouble and danger, if acceptance becomes widespread. 

DR. THOMAS G. PEIGHT AL, New York City. — Since 1944, when Dr. TeLinde reported 
that 15 out of 16 carcinomas in situ also showed evidence of invasion, he has now collected 
a total of 75 cases in which this diagnosis of intraepithelial cancer has been histologically 
identified from biopsies. 

During the collection of this data he has been impressed with the importance of basal- 
cell hyperactivity wliicli has been seen to occur alone, in conjunction with carcinoma in situ, 
and surrounding frank invasive cancer of the cervix. He asks us to help him answer three 
questions concerning basal-cell hyperactivity, most pertinent of which is, ‘‘Does basal-cell 
hyperactivity precede carcinoma in situ?” Or-, to put it another way, ‘‘Is basal-cell hyper- 
activity just a patholo^c step earlier than intraepithelial cancer? 

Leucoplakia, so-called, may proceed to a degenerative benign type of lesion, or it may 
undergo basal-cell hyperactivity, often with keratinization of the upper layers. Basal-cell 
hyperactivity is often seen in the same section with carcinoma in situ. 

It is only through such reports as Dr. TeLinde ’s, which may come from many other 
clinics, that this important question can be answered. We feel that basal-cell hj^eractivity in 
biopsy material is a gj-ave warning— not to be regarded lightly— and that its presence calls 
for repeated biopsy at frequent intervals. We agree with Dr. TeLinde that this basal-cell 
hj-peractivity had best be considered as precancerous until proved otlierwise. 

= As regards carcinoma in situ. Dr. TeLinde has shown that 73.3 per cent of his cases had, 
at the time of biopsy, frank invasive cancer within the cervix (55 out of 75 cases). For 
this reason we agree too that carcinoma in situ is no longer to be regarded as merely pre- 
cancerous but as true cancer and, therefore, in all instances, must be treated as if it were 
frank invasive cancer. 

We use the Scliiller test as an aid in obtaining biopsies and emphasize that the ex- 
aminer must be alert to the slighest abnormal epithelial changes. The historian too must 
bo careful in eliciting symptoms for, as Dr. TeLinde states, ‘‘While many of these women 
are asj-mptomatic, ” at least 58 per cent of his cases had some tjTpe of irregular bleeding — 
most often postcoital spotting. 

Dr. TeLinde lists 17 cases of carcinoma in situ from other sources which ultimately 
went on to invasive cancer in from three to nine years. To tliis list we would add another case. 

Dr. TeLinde, whei-e possible, treated his cases by modified Wertheim procedure (67 of 
the 75 cases were so treated), in no instances removed the retroperitoneal Ijunph nodes, and 
in a few young women even left in the ovaries. 

This is the only part of his paper to which we cannot wholeheartedly agree. In the 
first place, we feel one cannot know how often nodes may be involved even in carcinoma in 
situ cases unless one dissects out these nodes in a goodly number of cases. Again, since 73 
per cent of his carcinoma in situ cases really had invasive cancer, it is more than likely that 
some of these women had positive nodes already at the time of his modified Wertheim pro- 
cedure. Wo shall be interested to know what his follow-up on these 67 cases will show in the 
next few years. Either his omission of node dissection will be justified or his percentage 
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of recurrence ■n'ill make him remove the nodes in the future. Time will tell but we urge that 
in a sufficient number of instances node dissection be carried out to establish the incidence of 
their involvement in these early lesions. 

Dr. TeLinde quotes Schiller as reporting at least three recurrences in five years or less 
after hysterectomy in such cases. 

We would emphasize that trachelectoni}' alone as a treatment for carcinoma in situ is 
definitely inadequate. Time alone will tell whether he is justified in preserving ovaries in the 
younger women. 

There are some among us who, I am sure, will not agree that surgery is the best method 
of treatment for these early cases; and will maintain that this is one group at least in which 
radium and x-ray may well produce their best results. As Dr. TeLinde pointed out, ‘'This 
study has no bearing on the present-daj’' controversy of the Wei’theim operation versus irradi- 
ation in gross cervical cancer. This is a special group which should be treated by surgery 
if you like, by radium if you prefer that method; but let us keep them segregated and in 
reporting the results through the years let time alone assess our efforts. ’ ’ 

Dr. TeLinde ’s work has greatly increased the sum total of our knowledge concerning 
precancerous and early cancerous changes in the cervical epithelium. He has given us the 
stimulus to be on the lookout for these changes, has taught us how to identify them, and how 
best to treat them. He, more than anj'one else, has kept our specialty abreast clinically and 
pathologically with the trend of the times — namely, early cancer detection — and has given us 
the ability to evaluate competently the cervical cpitlielial changes in the increasing multitude 
of women that our national cancer drive is daily sending to us for examination. 

DR. E. D. PLASS, Iowa City, Iowa. — Some work my colleagues, 0. F. Krauslmar. 
J. T. Bradbury, and W. E. Brown, have done in the past two years seems pertinent to this 
discussion. Using the Papanicolaou method, they have screened 5,314 women for genital 
cancer. Among the group of “positive" smears obtained were 14 from women who gave 
no histories of pelvic abnormalities, and in whom careful digital and visual examinations of 
tho genital tract provided no suspicion of a malignant lesion. Biopsies taken on the basis 
of the “positive" cytologic abnormalities showed definite evidence of cancer, in five in- 
stances the lesion was definitclj- invasive but in the other nine the diagnosis of “carcinoma 
in situ" was made with the knowledge that more sections might well have revealed invasion. 

Illustrative cases include B. P., aged G4 years, who was treated in the medical depart- 
ment in 194G for diabetes mellitus. In May, 1947, after admission for a medical check-up, 
pelvic examination was negative. In December, 1947, diarrhea led to another admission. 
Pelvic examination was again negative, but the routine vaginal smear showed abnormal cells. 
Biopsy -revealed early invasive carcinoma of the cervix. Treatment was with 4,950 mg. hr. 
of radium. 

G. H., aged 58 years, had had a subtotal hysterectomy in 1934. Five years later, pos- 
terior gastroenterostomy was done for duodenal ulcer with pyloric stenosis. On this ad- 
mission, pyelonephritis with possible uremia was also diagnosed. In 1943, jejunojejunostomy 
was performed for subacute obstruction. In March, 1948, she was admitted with pyelo- 
nephritis. Routine vaginal smear was “positive." Pelvic examination showed an “atrophic 
cervix." The patient died in uremia and the cervix was obtained at necropsy. Serial sec- 
tions revealed a “carcinoma in situ." 

L. B., aged 30 years, was admitted in March, 1948, because of mild cystitis and 
trigonitis. Routine vaginal smear showed abnormal cells. Pelvic examination was nega- 
tive. Cervical biopsy revealed “carcinoma in situ." Total hysterectomy and right salpingo- 
oophorectomy were done. No neoplasm could be found in the remaining cervical tissue. 

On the basis of tliis work, the thesis is submitted that routine vaginal smears offer the 
best means of directing further search for very early invasive cervical cancer and “car- 
cinoma in situ." 

DR. WILLIAM E. STUDDIFOED, New York Git 3 ^— Seven of these cases have been 
discovered at the Bellevue Hospital during the past j'ear, the main method of detection being 
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cervical biopsy. We have been assisted by cervical cell smears. With one exception they liave 
not offered any particular problem as to treatment. In two cases, the patients had three or 
lour children. In two, the lesion was present in a cervical stump, while two others had com- 
plicating fibroids. One patient, aged 27 years, came to the clmic complaining of sterility, 
with no other sjmiptom. 

DE. WILLIAM E. MEN6EET, Dallas, Texas. — Since last September, we have done 
vaginal smears according to the method of Ayre on some 800 women and have found seven 
with intra-epithelial carcinoma. Not one of these seven women had either sign or symptom 
of carcinoma. They were simply routine admissions to our out patient clinic. In each in- 
stance, of course, smears were followed by biopsies before subsequent operation was per- 
formed. In no instance was any definitive treatment done on the basis of the smear alone. 
We are using the method of scraping with a spatula and believe that is of value since with an 
intact epithelium cells may not be recovered by aspiration methods. In one instance, scraping 
of the cervix revealed the presence of neoplastic cells. In order to localize the lesion, the 
cervix was then divided into four quadrants and four smears made. Two of them, adjacent 
of course, showed neoplastic cells; the other two did not. Biopsies were made between those 
two and the carcinoma discovered. 

We are beginning to have some evidence that the origin of carcinoma is at the squamous 
junction of the lateral mar^ns of the cervix, rather than anterior or posterior. ^ 

Einall}*, though Dr. TcLinde needs no further commendation, in our small way eveiy- 
thing he said we have found to be entirely correct. Also, I should like to express agreement 
with Dr. Scheffey that the clinical manifestations are a very short period in the total life 
cycle of a carcinoma. 

DE. JOE V. MEIGS, Boston, Mass. — There is one important thing that has not been 
mentioned and that is the work of Dr. Harry M. S. Green of Yale University. Apparently 
cancer is of two tj’pes : autonomous, and a type of cancer that progresses through the Ijnnpb 
channels to Ijunph nodes. If a patient has autonomous cancer, that patient will die. That 
has been demonstrated in cancer of the breast. We are now attempting to repeat this work 
in cervical cancer at our hospital. We have had no success as yet but that is one of the in- 
vestigations we are carrying on. 

I think the work of Dr. TeLinde in attempting to pick up early preinvasive cancer is 
of very great significance because if it can be found early it is possible that we can get it 
before it has shown any invasion into the lymphatics. The chances of cure would be greater 
than if it had made progress and reached the lymphatics or if it had become invasive or 
perhaps autonomous. 

DR. TeLINDE (Closing). — In regard to the treatment, I want again to emphasize that 
this operation which falls short of the Wertheim operation is done only in these cases of 
microscopic cancer. If the lesion is big enough to be seen with the naked eye, we irradiate. 
We chose surgery in this study to get the cervices for study, to try to decide the question 
of invasion, and have cut many blocks to do so. The second reason is that in many of the 
young people, in the twenties, we feel justified in taking the chance of saving an ovary. We 
liave no reason to change our line of treatment at present, but I emphasize that not enough 
time has elapsed to make our statistics of value to date. 

Replying to Dr. Studdiford as to what I 'would do with that very extensive case, I 
would say that if a wide cuff of the mucosa was obtained, we would do nothing further. The 
only cases where we irradiate are those in which we find a rather extensive invasion; in other 
word.«, where we have misjudged it clinically. They are not included in our present series. 

In regard to cytology, we have had much more experience with biopsy than we have 
with cvtologj'. One’s opinion of the two methods will depend upon the statistics read. In 
Dr. Iilcigs’ surveys, a larger percentage of cases was found with cytology than with biopsy; 
at the Memorial Hospital, a higher percentage has been found with biopsy. This is true 
with us, also, but there is no question that a higher percentage will be found by using both 
methods, biopsy and cytology, than by using either one method alone. 
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ADENOCARCINOMA OF THE CERVIX AND OF THE CERVICAL 

STUMP^ t 

Bayard Carter, M.D., Walter L, Thomas, M.D., and 
Roy T. Parker, M.D., Durham, N. C. 

(From the Department of Ohstetrics and Gynecology, DuTce University School of Medicine) 

T here were registered in our clinic during the ten years, 1938 to 1947, 
1,441 patients with carcinomas of the cervices or of the cervical stumps. 
Of this number 50 (3.4 per cent) had adenocarcinomas of the cervices or of the 
cervical stumps. (Table I.) Thirty-one other case records, in which the diag- 
nosis of adenocarcinoma of the cervix or of the cervical stump had been listed, 
were excluded from this report because a careful review of the records and 
pathology failed to substantiate with conviction the diagnosis of adenocarcinoma. 
These thirty-one records were reclassified as squamous-celled carcinoma of the 
cervix or of the cervical stump. 


Table I. Incidence of Adenocakcinoma op the Cervix (1938-1947) 


TEAR 

CERVICAL ADENOCARCINOMA 

TOTAL CERVICAL CARCINOMA 

1938 

4 

131 

1939 

1 

137 

1940 

6 

142 

1941 

7 

124 

1942 

4 

156 

1943 

5 

162 

1944 

3 

145 

1945 

7 

157 

1946 

5 

146 

1947 

8 

141 

10 years 
(Total) 

50 

(3.4%) 

1441 

(100%) 


In the 50 patients in this report, 11 (22 per cent) had adenocarcinomas 
of the cervical stumps (Table V) ; 39 (78 per cent) had adenocarcinomas of the 
cervix. 

Incidence: Our incidence of adenocarcinoma of the cervix or of the cervical 
stump is 3.4 per cent. 

Norris,^ in 1936, collected from the literature 9,509 cervical carcinomas in 
which 542 (5.7 per cent) adenocarcinomas were •diagnosed. In this series, the 
incidence of adenocarcinoma of the cervix was given by Keller® as 1.62 per 
cent; by Panhow® as 1.9 per cent; by Healy'^ as 2.7 per cent; by Martzloff® as 
5.4 per cent and by Bartlett and Smith® as 11.7 per cent. 

Masson,'^ in his report of 3,273 patients with carcinomas primary in the 
cervix, listed 2,744 squamous-cell carcinomas and 176 adenocarcinomas. Nils- 
son,® in 1935, reported 80 patients with adenocarcinomas of Ihe cervix. Cham- 

*Read at the seventy-flrst annual meeting of the American Gynecological Society, Wil- 
liamsburg, Virginia, May 24 to 20, 1948. 

tAided by a grant from the Research Council of Duke University. 
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bers,** in 1935, reported 728 patients with carcinomas of the ceiVix in whom 228 
had unsuitable classification for reporting. Of the remaining 500 patients, 450 
had sqnamons-celled carcinomas and 50 had adenocarcinomas. Crossen^® found 
in 121 carcinomas of the cendx, 108 squamous-celled carcinomas and 13 adenocar- 
cinomas. Diddle and Bennett^^ in their report on cancer of the cervix in Dallas, 
Texas, in the years 1936 to 1946, had records of 992 patients in whom cervical 
carcinomas were diagnosed; 932 were diagnosed as squamous-celled carcinomas 
and 60 as adenocarcinomas. Simpson et al.,^^ in 1942, found in their institution 
that there was one adenocarcinoma for every 26 squamous-celled carcinomas and 
reported 63 adenocarcinomas of the cervix. Numerous other reports may be 
found in the literature. 

Age . — The youngest patient in our series was 27, the oldest 77 years of age. 
Between the ages of 20 and 40 years, there were 19 patients; between 40 and 70 
years, there were 30 patients. Waters^^ reported adenocarcinoma of the cervix 
in a girl of 7 months. Pollack and TayloN^ reviewed the literature for car- 
cinoma of the cervix in women 20 years of age or younger, and found 30 patients. 
Of these 30 patients, 22 had adenocarcinomas of their cervices and the authors 
added a patient, aged 18 years, who had adenocarcinoma of the cervix. In 
general, our age grouping follows the groupings reported in the literature but 
our youngest patient was 27 years of age. General data are also given in 
Table II. 


Table II. AnENocARciNoitA of the Cervix or of the Cervical Stump 


AGE 

1 NO. 

1 MARITAL 

STATUS 

RACE 


PARITY 


20-30 

5 

Married 

37 

White 

36 

Nulliparous 

15 

30-40 

14 

Single 

6 

Indian 

1 



40-50 

14 

Widowed 

4 

Negro 

13 

Multiparous 

35 

50-60 

10 

Divorced 

3 





60-70 

6 







70-77 

1 







Totals 

50 


50 


50 


50 


CLINICAL stages 


I ______ 8 

H ______ 19 

in ______ 18 

IV ______ 5 

Total 50 


Clinical Stages . — (Table II.) The League of Nations Classification was 
used in expressing the clinical stages of the carcinomas. When the clinical stage 
was questionable, as, for example. Stage I or Stage II, the former was used. The 
relationship of the clinical stages to the problems of interpretation of the pathol- 
ogy and to those problems of treatment and ultimate salvage will be discussed 
in the brief section on pathology. 

Table III. Duration of Symptoms (Patient’s Eesponsibility), Delay in Treatment 

(Doctor’s Eesponsibility) 


DURATION OF SYMPTOMS 

Average 9 months. 

Longest 24 plu.s months 

Shortest 1 month 

DELAY IN DIAGNOSIS AND TREATMENT 


Average 

Longest 

Shortest 


10 months 
24 months 
1 month 
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Buraiion of Symptoms and Delay in Diagnosis and Treatment. — In Table 
III are shown the data on the duration of symptoms, on the delay in diagnosis, 
and on the delay in starting treatment. As will be noted, the average duration 
of symptoms was nine months and the average delay in diagnosis and treatment 
was ten months. These delays are greater than those reported by Miller^® in 
his reports on cervical carcinomas. In Table IV are given the clinical stages 
of the carcinomas found in the 14 patients with knoum delays in diagnosis and 
treatment and also -the results in these 14 patients. 


Table IV. Patients With or Witiiout Delay in Diagnosis and Treatment 


PATIENTS 


No Delay in Diagnosis or Treatment 

30 


Unknown Delay in Diagnosis or Treatment 

C 


Known Delay 

14 


Total 

50 


PATIENTS WITH KNOWN DELAY 



Stage I 

1 

* 

Stage II 

4 


Stage III 

6 


Stage IV 

3 


Total 

14 

RESULTS 


Liwng 

1 


Unknown 

6 


Terminal Stage 

5 


Dead 

2 


Total 

14 


Patients With Previous Supravaginal Hysterectomies. — Table V lists the 
eleven (22 per cent) patients who had had supravaginal hysterectomies per- 
formed elsewhere. The first six (54.4 per cent) of these eleven patients were 
considered by us to have had carcinomas present in the cervices at the time of 
the operation. 


Table V. Patients (11) With Previous Supravaginal Hysterectomies 


PATIENT 

STAGE 

TIME LAPSE FROM OPERATION TO 
DIAGNOSIS OP MALIGNANCY 

M.M. 

II-III 

3 months 

H. W. 

ii-iir 

6 months 

L. D. 

III 

6 months 

O.B. 

II 

6 months 

L. H. 

IV 

11 months 

M. R. 

III 

14 months 

R. S. 

IV 

6% years 

A. B. 

in 

8 years 

L. M. 

n 

20 years 

P. H. 

III 

26 years 

M. W. 

II 

27 years 


If either squamous-celled carcinomas or adenocarcinomas are found in 
cervical stumps within twenty-four months following supravaginal hysterec- 
tomies, we have assumed that the carcinomas were present at the time of opera- 
tions. We realize that this is an arbitrary concept but it does give us some work- 
ing rule. In view of the attitudes now expressed on carcinoma in situ ’'and 
“ prein vasive carcinoma” of the cervix, it is probable that even those patients 
who develop carcinomas in the stump years after operation, may have had cancer 
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in the cervix at the time of supravaginal hysterectomy. Certainly, our incidence 
of squamous-celled carcinomas and adenocarcinomas of the cervical stump 
strengthens our opinion that panhysterectomies should be performed in prefer- 
ence to supravaginal hysterectomies. 

Pathology . — ^No attempt is made in this report to review the literature con- 
cerning the various gradings of adenocarcinomas of cervices. That differentia- 
tion is difficult between squamous-celled carcinoma and some grades of adeno- 
carcinoma of the cervix, has been reported many times. In this report, we dis- 
carded 31 case records which were filed as adenocarcinomas, but which, on care- 
ful review, had to be reclassified as squamous-celled carcinomas. 



Pig. 1. — Cervical biopsy. Adenocarcinoma of cei-vix with glandular carcinoma beneath normal 

squamous epithelium. Low power. 


In general, our attempts at grading follow Broders'^® criteria. The adenom- 
atous growths with good differentiation are listed as Grade I; Grades II and 
III represent greater degrees of de-differentiation with departure from the nor- 
mal pattern. Grade IV shows marked degree of anaplasia and unripeness of _ 
the cells. As stated by Novak,^" the personal equation which may enter into the 
classification in Stages II and III “carries with it no special clinical hazard.” 
His discussion summarizes our attitude in the grading of these adenocarcinomas. 

Norris^ has reviewed the early literature on the various classifications pro- 
posed and on the question of the radio-sensitivity or nonradio-sensitivity of 
adenocarcinoma. ‘Ward’^® and Healy^® do not consider adenocarcinoma more 
radio-resistant than squamous-celled carcinoma. 

Warren^® noted the close correlation between the histologic grades of car- 
cinomas and the distribution of metastases. He stressed, however, that the histo- 
logic grading was of little value in determining the individual prognosis. The 
histologic grading was of value in determining radio-sensitivity of the neoplasm 
and in determining whether the neoplasm was likely to cause metastases. He 
stated that, as a rule, the more rapidly growing, more anaplastic, and more 
malignant tumors were sensitive to radio therapy and, therefore, cure of tbe 
local growth was common. However, their ability to cause early and wide 
metastases and infiltrations made them unsatisfactory tumors to treat with 
radium or other treatments. In his review of the autopsy protocols of 132 pa- 



Volume S7 
Number 1 


CERVICAL ADENOCARCINOMA 


41 


tients wlio had carcinomas of the cervices, 11 had adenocarcinomas. No metas- 
tases were found in one, the regional nodes were involved in six, the distant 
nodes were involved in six and the lungs and liver were involved in two. 

Behney,“° in his report on 166 autopsies performed on patients with ad- 
vanced carcinoma of the cervix, also stated that the more anaplastic types of 
neoplasms were prone to cause more frequent metastases. 

Simpson et al.^^ considered the more differentiated neoplasms more radio- 
resistant. Their rate of growth was slow and they tended to remain localized, 
and, therefore, a higher percentage of cures might be expected. The anaplastic 
or de-differentiated neoplasms, although more radio-sensitive, showed more rapid 
growth, wide infiltration, and early metastases with resultant low cure rates. 



Fig-. 2. — Cervical biopsy. Adenocarcinoma of cervix with glandular carcinoma beneath normal 

squamous epithelium. High power. 


We feel that the clinical stage of a neoplasm and the histologic grading 
are both important in the ultimate salvage. 

The number of reports on autopsies done on patients dying -with squamous- 
celled carcinomas and adenocarcinomas of the cervices is strildngly small.^ Some 
method should be evolved which would permit the hospitalization of patients in 
the terminal stages of cancer. The reaction, or lack of reaction, to radiotherapy 
or operative therapy might be studied thoroughly, intelligently, and carefully. 

Martzloff’s^^ experience with cervical biopsy material is also instructive. 
He had the opportunity to compare the biopsy tissue with the tissue removed at 
hysterectomy in 70 patients with epidermoid . carcinoma of the cervix. In one 
third, the biopsy material was insufficient to make possible a definite classifica- 
tion. We have for years discontinued the use of "biopsy of the ceiwix” and 
have substituted “multiple biopsies of the cervix and multiple biopsies of the 
endocervix. ” 
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The use of repeated and repeated Papanicolaou histoeytologie smears and 
of repeated and repeated biopsies of the cervix and endoeervix may be the 
answer to early diagnosis and to correct gradation of the carcinomas. 

Papanicolaou smears were done on seven patients in this series of fifty. 





Fig. 3. — ^V^''ertheim, cervix. Glandlike structures and anaplastic undifferentiated carcinoma 

post x-ray and radium. 



Pig. 4 — Biopsy of cer\ ix. Adenocarcinoma in cervical biopsy after inadequate irradiation 

over two-year period. 


Type V smears were reported in four patients; type IV smears in one 
patient; type III in two patients. Adenocarcinoma was diagnosed as such in 
three; as questionable adenocarcinoma in two and as squamous-eelled carcinoma 
in two. With improvement in the histoeytologie techniques and with the increas- 
ing experience of the workei-s in these techniques, we believe that routine 
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“screening” of all women 30 years of age or over who come to our clinic will 
be useful in detecting possible carcinomas of the uterus at earlier stages than we 
have seen in the past. 

Table VI gives the results of irradiation' therapy only. Of 29 patients, only 
18 received what we term “adequate” x-ray and radium therapy. Of these 18 



Fig. 5. — Wertheini, lymph node. Mucus-producing glandular pattern. Definitely adenocarci- 
noma. 



Fig. G.— 'VVertheim, lymph node. Metastasis with gland pattern and solid tumor nests. 

patients, but two (11.1 per cent) are living, whereas eight are in the terminal 
stages of cancer. Two are dead of cancer and six are listed as unloiown, i.e., 
presumed to be and counted as dead. 
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Table VI. Results of Irradiation Therapy Only 





RESULTS 


TREATMENT 

NO. OF 
PATIENTS 

LIVING 

TERMINAL 

STATE 

DEAD 

UNKNOWN 

Adequate x-ray and 

18 

2 

8 

2 

6 

radium 

Inadequate x-ray and 

5 

0 

4 

0 

1 

radium 

Adequate x-ray only 

5 

0 

2 

1 

2 

Adequate radium only 

1 

0 

0 

0 

1 

Totals ' 

29 

2 

14 

3 

10 


' Five patients received “adequate” x-ray therapy only and two are in termi- 
nal stages, one is dead of cancer, and two are listed as unknown, i.e., presiuned 
to be and counted as dead. 

One patient received adequate radium therapy only and is listed as un- 
knoivn, i.e., presumed to be and counted as dead. 

Five patients received inadequate x-ray and inadequate radium therapy. 
Four are in the terminal stages and one is listed as unlmown, i.e., presumed to be 
and counted as dead. 

The patients are usually responsible for the failures in the attempts to give 
what we term adequate irradiation therapy. The intelligent patients are co- 
operative in the matter of permitting careful therapy and good follow-up care. 
Many of the uninformed patients are remiss in following ord^ers for therapy and 
follow-up. 


Table VII, Patients Treated With X-ray, Radium and Operation Without Known 
Salvage (Dead, Terminal State, Unknown) 


PT. 

STAGE 

i IRRADIATION THERAPY 

OPERATIVE 

PROCEDURE 

1 PATHOLOGY 

RESULTS 

TOTAL j 

R. 

VAGINAL 

CONE 

RADIUM 
MG. HR. 

CERVIX ’ 

POSITIVE 

NODES 

H. W. 

(Stump) 

II-III 

18,500 

3000 

3600 

Rad. Removal 
of Stump 
Radical 
Lymphaden. 

1 

+ 

L. iliac 

Dead 

L.M. 

(Stump) 

n 

0 

0 

0 i 

1 

+ 

0 

Terminal 

S. R. 

i-ii 

Post-op. 

10,600 

0 

6000 

Rad. Hyst. 

Radical 

Lymphaden. 

0 

Bilat. Obt. 

& Iliacs 

Dead 

B. G. 

III-IV 

13,600 

3000 

0 

+ 

Lt. Obt. 

Unloioum 

M. B. 

III 

Post-op. 

7,450 

0 

0 

Cervix 

Uterus 

Vagina 

Bilat. Obt. 

& Iliacs 

Terminal 

L.P. 

IV 

0 

0 

Unlcnou-n 
amt. 17 
yrs. 
prior 

Rad. Hyst. 

+ 

Abdo. Car- 
cinoses 

Dead 

F. B. 

iii-rv 

9,200 

500 

3800 


0 

Dead 

L.F. 1 

i-ii 

10,500 

0 

4350 


0 

UnknouTJ 

L.D. 

(Stump) 

III-IV 

11,100 

0 

3100 

Rad. Removal 
of Stump. 


0 

Terminal 

N. M. 

(Stump) 

II-lII 

10,000 

1 

i 0 

0 

0 

0 

Dead 


Table VII lists those patients treated wuth x-ray, radium, and operation in 
whom there was no salvage. 
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Two patients had radical removals of the cervical stumps and radical pelvic lymph- 
adenectomies. One of these two had adequate preoperative x-ray and radium therapy. The 
pathology report showed cancer in the cervix and cancer in the left iliac nodes. The patient 
died later of cancer. Tlie other patient received no x-ray or radium therapy before the radical 
operation for removal of the stump and the radical pelvic lymphadenectomy. She had cancer 
in the cervix but no cancer in the nodes. The patient was in the terminal stages of the disease 
when last seen. 


Fig. 7. — ^Werthelm, lymph node. Metastatic adenocarcinoma to the node; post irradiation. 



Fig. 8. — Papanicolaou .smear. Group of vacuolated adenocarcinoma cells. 
Fig. 9. — Papanicolaou smears. Single large group of adenocarcinoma cells. 



Three patients had radical hysterectomies and radical pelvic lymphadenec- 
tomies. 

One of these patients had adequate preoperative x-ray therapy only and cancer was 
found in the cervix and in the left obturator nodes. She is presumed to be dead of cancer. 
The next patient received adequate preoperative radium therapy only. The cervix showed 
no cancer but cancer was found bilaterally in the iliac and obturator nodes. She received 
adequate postoperative x-ray therapy. The patient died later of cancer. The last of these 
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three patients received no preoperative x-ray or radium. The cervix, the lower uterus, and 
the vagina showed cancer and cancer was found bilaterally in the iliac and obturator 
nodes.' Adequate postoperative x-ray therapy was given. The patient died later of cancer. 

Three patients had radical hysterectomies but did not have radical lymphadenec- 
tomies performed. The first patient had received an unknown amount of radium seventeen 
years before her admission. No preoperative x-ray or radium were given. Operation 
showed adenocarcinoma of the cervix and of the glands and of the other pelvic structures. 
She died later of cancer. The second patient received inadequate x-ray and radium 
therapy preoperatively. Pathology showed adenocarcinoma of the cervix. She died later 
of cancer. The last patient of these three received adequate x-ray but inadequate radium 
preoperatively. Pathology showed no cancer in the cervix. She cannot be traced and is 
presumed to be and is counted as dead. 

Two patients had radical removal of the cervical stumps but no radical lymphadenec- 
tomies. The first patient received adequate preoperative x-ray and inadequate preopera- 
tive radium. Pathology showed carcinoma of the cervix and of the vagina. She is now 
in the terminal stages of cancer. The second patient received adequate preoperative x-ray 
therapy but no preoperative radium. The pathology report showed no cancer in the cervical 
stump. The patient died later of cancer. 

Table VIII is the summary of the treatment of the 13 patients who are 
living. 


Table VIII. Sumiiary of Treatment in Living Patients (13) 


PT. 

CLINICAL 

1 STAGE 1 

IRRA 
TOTAL 1 
■ R. ' 

DIATION X- 

CONE 

•RAT 

RADIUM 
MG. HR. 

OPERATIVE 
PROCEDURE I 

OPERATIVE 

PATHOLOGY 

CERVIX ) NODES 

MONTHS 

LIVING 

M. E. 

in 

8,604 

5040 

6000 

0 


0 

0 

36 

G. 0. 

n 

14,800 

3500 

6312 

0 


0 

0 

96 

B.W. 

n-ni 

^8,800 

0 

0 

Eadical Hyst. 

+ 

0 

14 

M. S. 

II 

13,600 

3000 

3600 



0 

0 

39 

I.C. 

n-ni 

9,600 

0 

5000 



■f* 

0 

61 

M. W. 

cerv. 

13,500 

3000 

0 

Bad. Eemoval 

+ 

0 

94 


stump 




of cervical 





H 




stump 




C. S. 

1 

0 

0 

0 

Bad. Ily-st. 

+ 

0 

7 

A.E. 

II 

0 

0 

0 

Bad. Lymphad. 

+ 

0 

8 

A. E. 

II 

0 

0 

0 




0 

8 

E.M. 

I 

*10,600 

0 

0 



■f 

0 

24 

F. G. 

n 

7,063 

5200 

5940 



0 

Left 

60 









iliac 


.1. S. 

II 

13,400 

4000 

5200 



0 

0 

64 

T. W. 

i-ii 

10,300 

5200 

0 



0 

0 

72 


»Po.stoperative x-ray. 


The first two patients had adequate x-ray therapy including adequate x-ray by vaginal 
cone and adequate radium therapy. No operations were done. The first patient has lived 
36 months and the second 96 months. 

The third patient had no preoperative x-ray or radium therapy prior to radical 
hysterectomy and did not have radical pelvic Ij^mphadenectomy. The cervix showed 
cancer. She received inadequate x-ray therapy- postoperatively. The patient is living 14 
months following therapy. 

The fourth patient had preoperatively adequate x-ray therapy which included 3,000 r. 
by' vaginal cone. She received inadequate preoperative radium. A radical hy-sterectomy 
was done. The patient is living 39 months after treatment. The cervix showed no cancer. 

The fifth patient had inadequate preoperative x-ray therapy with no vaginal cone 
therapy and inadequate preoperative radium therapy. A radical hysterectomy was done. 
The cervix was positive for cancer. She is living 61 months after completion of treatment. 
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TliG sistli p3,tiGnt lio-d adGnocfircinorns- of tlio CGrvicEil stump, SliG rGCGivGd udGquatG 
prcopGrativG x-ray thciapy including 3,000 r. by vaginal cone. SIig had no preoperative 
radium therapy. She then had radical removal of the cervical stump. The stump showed 
cancer. She is living. 94 months following therapy. 



Fig. 10. — Papanicolaou smears. One group of vacuolated adenocarcinoma cells. Edge of large 

sheet of adenocarcinoma (undifferentiated). 



Pig. 11. Fig. 12. 

^Ig. 11. — Papanicolaou smear. Large siieet of small adenocarcinoma cells. 
Pig. 12. — Papanicolaou smear. Single clump of adenocarcinoma cells 


The seventh, eighth, and ninth patients had no preoperative x-ray or radium therapy 
and had radical hysterectomies with radical pelvic Ijunphadenectomies. The cervices were 
all positive for cancer, but the nodes showed no cancer. None received postoperative 
x-ray therapy. The three are living 7, S, and 8 months, respectively, following therapy. 

The tenth patient received no pieoperative x-ray or radium therapj- and had a radical 
hysterectomy and radical pelvic lymphadenectomy. The cervix was positive for cancer. 
No cancer was found in the nodes. She received 10,600 r. of x-ray, postoperatively. She 
is living 24 months after completion of therapy. 
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The eleventh, twelfth/ and thirteenth patients all received adequate preoperative 
x-ray therapy, including vaginal cone. -Number 11 and Number 12 received preopeiatively 
5,940 mg. hr. and 5,200 mg. hr. of radium, respectively. Patient 13 received no preopera- 
tive radium therapy. Radical hysterectomies and radical pelvic lymphadenectomies were 
done on all three. The cervices of the three showed no carcinoma. The eleventh patient 
had carcinoma in the left iliac glands; the twelfth and thirteenth patient had no carcinoma 
in the glands. They have lived respectively 60, 64, and 72 months. 


Table IX. Results 


CONDITION 

NUMBER OP 

PATIENTS 

PER CENT 

Living 

13 

26 

Terminal State 

18 

36 

Dead 

8 

16 

Unknown 

11 

22 

Total 

50 

100 


Table IX stimmarizes the results for the 50 patients. Eight (16 per cent) 
are Imoivn to be dead; eleven (22 per cent) are listed as unknown, i.e., pre- 
sumed to be and counted as dead. Eighteen (36 per cent) were in the terminal 
stages of cancer when last seen. 

Of the thirteen (26 per cent) patients living at present, only sis (12 per 
cent) have reached or have passed the five-year mark at which we list them as 
"presumptive” cures. 

Complications 

There were no deaths due to irradiation or operative treatment. 

Pyometra occurred in ten patients and responded to drainage. 

Vesicovaginal fistulas occurred once as the result of carcinomatous infil- 
tration and once as the result of operation. 

Ureteral strictures were found in two patients and were dilated. 

Pyelonephritis occurred in two patients. 

Eectovaginal fistulas occurred twice, once as the result of cancer exten- 
sion and once as a postoperative complication. 

Proctitis developed in five patients. Eectal stricture was found in one 
patient. Thrombophlebitis occurred twice; once postoperatively and once 
spontaneously. Two patients (G. C. and I. C.) are interesting in that each 
developed adenocarcinoma of the bladder after treatment for adenocarcinoma 
of the cervix, 

G. C., Stage II, adenocarcinoma of the cervix, was treated in 1940 with 11,300 r. through 
2 anterior and 2 posterior ports and 3,500 r, by vaginal cone. She received 6,312 mg. br. of 
radium. No operation was done. In. 1942, adenocarcinoma of the bladder was diagnosed and 
the cancer was treated with radium. The patient is now living, eight years after the treatment 
for adenocarcinoma of the cervix and six years after treatment of the adenocarcinoma of the 
bladder. 

I. C., Stage m, adenocarcinoma of the cervix, was treated in 1943 by 9,600 r. through 
2 anterior and 2 posterior ports. No vaginal cone therapy was given. She received 5,000 
mg. hr. of radium in 1943. In 1943, she had radical hysterectomy. In 1944, adenocarcinoma 
of tlie bladder was diagnosed and was treated with radium. Tlie patient is living and well 
five years after the radiation therapy and operation for adenocarcinoma -of the cervix and 
vagina and four years after the treatment of the adenocarcinoma of the bladder. 

Summary 

1. Tbe ipcidence of adenocarcinoma of the cervix or of the cervical stump 
was 3.4 per cent in a series of 1,441 patients with carcinomas of the cervices 
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or of the cervical stumps who were registered in the ten years, 1938 to 1947. 

2. Forty-two of the adenocarcinomas, when first seen, were Stage II, III, 
or IV. Histologic grading was, in all probability, inaccurate but the incidence 
of undifferentiated carcinomas was high. 

3. The average duration of symptoms before the patients were seen was 
nine months; the average delay in diagnosis and the starting of treatment was 
ten months. 

4. There were eleven (22 per cent) patients in this series of 50 who liad 
adenocarcinomas of the cervical stumps. This incidence, with our high incidence 
of squamous-celled carcinomas in cervical stumps, strengthens our conviction 
that panhysterectomies are preferable to supravaginal hysterectomies. 

5. “Adequate” x-ray and radium therapy, as the only method of treat- 
ment, was given 18 patients. Two (11.1 per cent) are living; one has lived 36 
months and one 96 months with no evidence of disease. The other 16 patients 
are either in the terminal stages of the disease, are dead, or are lost and counted 
as dead of cancer. 

6. Five patients had radical hysterectomies or radical removals of the ceiwi- 
cal stumps and radical pelvic lymphadenectomies. Cancer was found in the 
cervices of four patients, in the uterus and vagina in one, and in the pelvic 
lymph nodes in four. All of these patients died of cancer. 

7. Seven patients had radical hysterectomies and radical pelvic Ijrniph- 
adenectomies: In one the left iliac nodes showed cancer; in the other six there 
were no positive nodes. This patient with positive nodes has lived 60 months 
and two other patients have lived 64 and 72 montlis, respectively, without evi- 
dence of cancer. The four other patients have lived 24, 8, 8, and 7 months, 
respectively, without evidence of cancer. 

8. There were no deaths in this series from either irradiation therapy or 
from operations. 

9. Of the thirteen (26 per cent) patients living at present without evidence 
of disease, onlj'’ six (12 per cent) have reached or passed the five-year limit at 
which we list the patients as “presumptive” cures. 
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Discussion 

DR. KARL MAETZLOPP, Portland, Oregon. — The adenocarcinomas of the cervix -which 
Dr. Carter described, I assume, represent tumors that occur primarily in the cervix or the 
residual cervical stump after supracervical hysterectomy. Therefore, I -umuld lilce to empha- 
size additionally the observation that adenocarcinoma of the cervical stump may on occasion 
represent remanifestation of an endometrial cancer of the more proximal uterus that has been 
either overlooked or improperly treated by supracervical hysterectomy. 

I .agree thoroughly -with his observations concerning the difficulties involved in the 
diagnosis of some specimens of cervical adenocarcinoma wlien the tumor shows a higli de- 
gree of differentiation or -udien aggregations of Gartner duct tubules showing some deviation 
from normal provide problems of interpretation. The difficulty here is considerably different 
from the one encountered in some of the argumentative problems evolving about the epi- 
dermoid cancers. In the latter, as was demonstrated this morning by Dr. TeLinde, there is 
ordinarily no difficulty in deciding that a given zone in superficial stratified epithelium or 
in the squamous cell metaplasia of a gland represents a neoplastic change. 

Wlien differences of opinion occur, the point at issue then generally centers about the 
decision as to whether the neoplasia represents merely a noninvasive careinomatoid' change or 
whether actual invasion and established cancer exist. 

However, where well-differentiated adenocarcinoma or uhat are interpreted as altered 
Gartner ducts are concerned one’s difficulty is immediately apparent, for tlie perplexing 
question -which confronts one now is, are these glands neoplastic, or is this a picture of bizarre 
benign proliferation? In some such instances, irrespective of the diagnosis under wHoh a 
lesion is finally catalogued, the true answfer in my experience may be never attained until 
perchance exploratory operation or death proves the malignant character of a process pre- 
viously considered as benign. 

Tlie foregoing considerations, I believe, explain the profound variations that occur 
in statistical reports concerning the comparative incidence of adenocarcinomas among cervical 
cancers. Percentages that vary from 1.0 to 11.7 per cent are far removed ' from normal 
statistical variation and error and, therefore, represent fundamental differences in criteria 
utilized by different individuals for the diagnosis of adenocarcinoma. Dr. Carter’s figures 
admirably demonstrate this point, for among 81 patients who had been catalogued- originally 
as having adenocarcinoma of the cervix, only 50 of those diagnoses withstood the scrutiny of a 
critical review. Although this discussion does not concern the epidermoid cervical cancers, 
I believe it is pertinent that a similar critical review Ijy many laboratories for this group of 
tumors would also reveal little factual support for some of their diagnoses. 

The amount and manner of obtaining tissue for biopsy are also inextricably involved 
in the diagnostic problem. Small pieces of tissue obtained nfith the endotliermy unit by 
so-called conization arc, I believe, an open invitation to error. The heat which causes out- 
right readily recognizable peripheral tissue destruction also permeates the underlying tissue 
for varying depths and produces here bizarre nuclear changes that are often difficult of in- 
terpretation. Likewise the minute tissue fragments obtained nith a small biopsy’ punch, be- 
cause of their inadequacy, are a source of real concern to many of our pathologists and not 
infrequently preclude a definitive diagnosis where it might otherwise have been feasible. It is 
a fair assumption that errors occur at both c.xtroraes of the statistical scale and it is doubt- 
ful that anv board of expert gyriecologic pathologists passing judgment on adequately obtained 
and prepared tissues could wholly eliminate such differences. 

Variations in diagnostic accuracy, as a corollary, must then reflect tlie ultimate rate 
of cure reported following therapy in such a group of selected patients. T am sure that such 
diagnostic misinterpretation must play a role in explaining, for example, some of the dis- 
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crepaucies reported eonceriiing the radiation sensitivity or resistance of this particular class 
of tumors as well as some of the cures reported from the use of comparatively minute doses 
of radium radiation. 

In concluson, I would like to call particular attention to the relatively uncommon mucoid 
type of cei-vical adenocarcinoma. This, I believe, is both highly radiation resistant and gen- 
erally slowly progressive. It should be subjected, I believe, to the radical operation without 
waiting for postradiation remanifestation as long as it is in an operable stage, namely. League 
of Nations clinical Stages 1 and 2 or, possiblj’^ 3. Eemanifestations of these tumors after 
temporary suppression with intensive radiation therapy may be difficult to recognize because 
curettage may bring away no recognizable tissue. However, a recurring mucoid vaginal dis- 
charge should arouse suspicion which may be confirmed by obtaining with the scalpel a large 
segment of tissue for biopsy. 

DE. GEOEGE GEAY YLVED, New York Gitj\ — At the Woman’s Hospital in New 
York we liave been interested in carcinoma of the stump and its treatment. 

In 879 carcinoma of the cervix cases seen from 1919 to 1940, 61 were stump cases fol- 
lowing a previous hysterectomy or 6.7 per cent; 49 of these Avere observed for five years after 
treatment with 21 living, or 42. S per cent; 20 were observed for ten years, 10 of whom were 
living, or 50 per cent. 

In the same period of five years, our salvage of all carcinoma of the cervix cases was 
28.5 per cent. 

Thirty-two of these stump cases arose three years after hysterectomy, or 3.6 per cent, 
which is about the usual average in other clinics. Sixteen were classed as earlj”^, and 45t 
were advanced; 47 were classified as squamous carcinoma, of whom 20 survived five years, or 
44 per cent, and 9 survived ten years, or 20 per cent. 

Twelve cases were classified as adenocarcinoma, or 2 per cent; two survived five years, or 
20 per cent; and only one survived ten years. 

In a recent analysis of 236 cases of carcinoma of the cervix originating from 1933 to 
1940 observed for five years, there was a relative survival of 35 per cent. 

Of these 236 cases, fifteen were stump carcinoma, or 6.4 per cent with a five-year salvage 
of 46.7 per cent. 

The adenocarcinoma cases averaged as in the previous report. 

In our opinion, stump cases as a rule do better with radium treatment than cases in 
which the Avhole Uterus is present. Dr. Scheffey and Dr. Behney have also reported similar 
results. 

DE. CAETEE (Glosing). — Certainly the main point is early diagnosis. Diagnosis of 
carcinoma may be made early by taking repeated histocytologic smears and by repeated 
-biopsies of the cervix and endocervix. 

The contributions of the Fellows of this Society to the subject of cancer have been 
real. We will be interested in seeing whether we will be able to show a 25 per cent cure 
rate in adenocarcinoma of the cervix. In patients who are good operative risks, we feel that 
there is a place for the radical hysterectomy and the radical pelvic lymphadeneetomy. If pa- 
tients with metastatic cancer in the glands can be proved to be cured by the operative pro- 
cedure, then the operative procedure should have a place in the treatment. 
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Observations on Treatment and Histologic Findings Following 
Intracavitary Radiation 
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(From the Department of Gynecology, School of Medicine, University of Maryland) 

D ue, in a large measure, to the recent augmented activities of the American 
Cancer Society, the people of this country are becoming increasingly 
“cancer conscious.” The value of this work is manifested by the popular de- 
mand for prophylactic examination for the early detection of malignancy. 
Already the detection centers are crowded with those requesting investigation 
and the increasing number of earty malignant lesions discovered attests the 
value of this work. With the existing edueational program, women are more 
cognizant of the meaning of menstrual irregularities and atypical forms of 
vaginal bleeding in the latter years of life. As is well known, women with 
menstrual dysfunction at this time are frequently lulled into a false sense of 
security, believing it to be a normal climacteric event, and refrain from pelvic 
examination. Today, an increasing number of women come biannually for 
pelvic and breast examinations and many are realizing that abnormal bleeding, 
although painless, requires prompt and competent investigation. Early ex- 
amination for the detection of malignancy is of the essence and is of especial 
importance in adenocarcinoma of the uterus. In the early stages of this con- 
dition the pelvic examination may be entirely negative, minimal bleeding may 
be the only danger signal and the diagnosis made only by examination of the 
endometrium. In the past it was not uncommon for the roentgenologist to treat 
supposed menopausal bleeding with roentgen therapy without first having ob- 
tained a definite diagnosis by curettage. However, with increasing knowledge, 
this dangerous procedure has decreased to a minimum. 

Analysis of Clinical Factors 

As is well Imown, the early symptoms of adenocarcinoma may be quite 
minimal, the only indication of pathology being painless bleeding, either in the 
form of menorrhagia or metrorrhagia. This symptom may exist for a long 
period of time and the condition still remain in the realm of operability. SmaU 
bleeding associated with normal pelvic findings may be interpreted as a mani- 
festation of the climacteric or occurring during the childbearing age as due to 
hyperplasia of the endometrium or to some other type of dysfunctional bleeding. 
Adenocarcinoma of the corpus frequently arises in the region of the uterine 
cornu and from there may migi'ate to the external os of the cervix being con- 
fined primarily to the endometrium with varying degrees of myometrial in- 
volvement. The growth maj' also advance rapidly through the wall of the uterus 

•Ttpid at the 'sevcnty-flrst annual meeting of the American Gynecological Society, Wil- 
liamsburg, Virginia, May 24 to 2G, 194 8. 
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and by lymphatic dissemination soon infect the aortic group of glands by way of 
the ovaiy and infundibuliform lymphatics. The slowly growing tumor fre- 
quently reaches considerable size, with resulting enlargement of the uterus due 
to an intracavitary as well as mjmmetrial invasion. It can be readily seen that 
an enlarged uterus not caused by an associated myoma denotes an advanced 
lesion with poor prognosis. The above statement is not always the rule; the 
young, active lesion, with a normal sized uterus, may have more extensive 
glandular invasion than that observed with the large uterus. 

The advanced lesion may be associated with ascites due to generalized 
carcinomatosis resulting from transmigration of the growth through the myo- 
metrium with fragmentation of tlie papillary excrescences. The senior author 
has seen such late manifestations in twq women who refused investigative 
curettage. When they were first seen the pelvic examinations were normal; 
however, on subsequent investigation months later, the developing abdominal 
distention proved to be due to ascites. At laparotomy, both patients showed 
extensive diffuse malignant implants originating from the growths on the sur- 
face of the uterus. Frequent paracentesis was necessary for comfort and cycles 
of deep roentgen therapj’’ proved of no avail. 

With the increasing number of women applying for investigation, the in- 
cidence of adenocarcinoma in relation to carcinoma of the cervix seems to be 
increasing. This increase has been particularly noted during the past few 
years and is the result, in a large measure, of increased educational programs 
developed under the aegis of the American Cancer Society and the Federal 
Government. AVith us the ratio is approximately 1 to 5. 

It is usually stated that adenocarcinoma occurs more frequently in the 
nulliparous woman than in the multiparous. However, our studies show that 
64.6 per cent of the patients had borne children, whereas 35.4 per cent were 
barren. This lesion also occurs as a rule in the more aged and it should be 
noted that 85 per cent were present during the menopause or thereafter and 
the remaining during tlie childbearing years. Our youngest patient was 23 years 
of age, the oldest 78. 

The authors feel that emphasizing the occurrence of malignancy in specific 
age groups could be harmful for the physician may feel tliat the youth of the 
patient seeking aid for painless bleeding would preclude the possibility of corpus 
carcinoma and therefore not advise a diagnostic curettage. 

In this study, 124 patients seen between 1932 and 1947 have been reviewed. 
The analysis according to age groups is as follows: 


AGE 


NUMBER 

PER CENT 

Under 35 


5 

4.0 

35-45 


10 

8.1 

46-60 


62 

50.0 

61 or over 


45 

36.3 

Age unknown 


2 

1.6 

Total 


124 

100.0 

The age 

of the youngest 


23 years 

The age 

of the oldest 


78 years 

The average age 


55.9 years 


It has been stated that the incidence of corporeal carcinoma is about equal 
in the white and Negro races. Our statistics show that this lesion occurred in 
117 whites as compared to 6 in the Negro race. In one, the race was not men- 
tioned. The only explanation we can offer for this wide variant is that the vast 
majority were private patients. This finding is of interest, however, for our 
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gynecologic clinic is predominantly of the colored race and if the incidence is 
equal there should he a greater number of blacks. Of the 124 patients studied, 
approximately 10, or 8 per cent, were of the Jewish race. 

Differential Diagnosis 

Curettage is the sine qua non in the diagnosis of corpus carcinoma. Con- 
ditions which produce painless bleeding with a normal pelvic examination are 
not too numerous; however, hyperplasia of the endometrium and other forms 
of dysfunctional bleeding are the most frequent lesions that have to be excluded. 
At times, atypical forms of endometrial hyperplasia are extremely difficult to 
differentiate from adenocarcinoma as brought out by Novak^ in a recent publica- 
tion. If doubt exists, the condition should be treated as malignant. 

Other causes such as endometrial polyps and suljinucous myomas may be 
the source of painless bleeding. This latter condition can frequently be diag- 
nosed with the curette. With distortion of the uterine cavity resulting from 
myomas a satisfactory curettage is difficult due to areas of inaccessibility. On 
removal and inspection of the uterus after the most careful curettage, one is 
often amazed at the amount of untouched endometrium remaining. 

Perforation is one of the accidents that may occur, especially in the atrophic 
menopausal uterus. Of course, if intracavitary radiation had been planned and 
this mishap occurs, radium should not be inserted, as the capsule may even be 
lost in the abdominal cavity. Such a situation has been reported which neces- 
sitated laparotomy for its recovery. We have perforated the uterus on a num- 
ber of occasions with no untoward results. On one occasion when perforation 
was done, the laparotomjq which had previously been planned, made possible 
the inspection of the puncture wound and we were amazed at the small amount 
of free blood present. Obviously, if this had occurred in a subinvoluted uterus, 
the amount of bleeding might have been excessive and thus have necessitated 
a laparotomy. 

Prognosis is dependent in a large measure on the clinical extent of the dis- 
ease and on individual biologic factors that are not clearly undei’Stood. The 
size of the uterus, as already noted, may be helpful in prognosis; here the lesion 
is often slow growing, invading the myometrium and developing a large intra- 
camtary mass. The lesion may be well advanced prior to the onset of symptoms 
and in spite of its duration may still be in the realm of operability. 

Treatment 

With us the treatment of carcinoma of the fundus is divided into two 
categories dependent upon the condition of tlie patient, namely the good risk 
group and the poor risk group. 

Treatment of the Good-Risk Patient . — Our routine is as follows : Careful 
and thorough curettage is carried out under Pentothal anesthesia. We have 
never been enthusiastic concerning suction curettage. Frozen sections are im- 
mediately examined. However, permanent ones are also made, for we have 
noted on verj’- infrequent occasions that the frozen section may be negative while 
the permanent ones arc positive. This situation makes for embarrassment if 
the patient has been informed that no malignancy exists. It is best to wait for 
the permanent section report before maldng a positive statement. 

When a definite diagnosis of malignancy has been determined, multiple 
applicators containing 10 to 25 mg. of radium are inserted into the uterine cavity 
until it is quite full. Great care is taken not to perforate the diseased uterine 
wall. Varying number of capsules are used depending upon the size and con- 
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formation of the uterine cavity. A total of 4,000 to 4,500 mg. hr. of radium 
is the usual dosage. However, with a large uterus this may be increased. The 
filtration is of platinum and iridium and is equivalent to 2 mm. of lead. Tlie 
several tubes are removed in reverse order so that a “log jam” does not develop. 
This complication occurred in one instance with breaking of the attached string, 
and the removal of the free tube was accomplished with great difficulty by 
probing the uterine cavity under anesthesia. In many cases the intracavitary 
radiation wms accomplished by the use of 100 mg. of radium in a tandem. It is 
obvious that with this method the distant lesion, or inaccessible one, when asso- 
ciated with a myoma does not receive adequate radiation for we know tlie letlial 
ray of radium may extend only 2 to 2.5 cm. from the focal point. Thus, the 
distant cells may receive insufficient radiation, whereas the center of the lesion 
may be overradiated. In order to obtain adequate irradiation, multiple soiirces 
are preferable, as shovm by the work of He^unan and Benner. Their method 
consists of introducing small amounts of radium into the uterus until the cavity 
is completely filled. The results with this method as compared with those ob- 
tained with the intrauterine tandem are striking and will be noted below. 

From 1914 to 1933, a total of 354 patients were irradiated with radium in 
tandem using 35 to 45 mg. From this group the five-year survival rate was 
45 per cent. Now compare these results with those obtained from the multiple 
source plan. From 1934 to 1939, a total of 316 patients was treated with a 
sufficient number of weaker tubes to fill the uterine cavity completely. By this 
multiple-source method, the five-year survival rate was 65 per cent. The 
above statistics are quoted from Arneson, et al.^ During the period of intra- 
cavitary radiation, elevation of temperatures is carefully observed and if there 
is a sustained elevation to 102° F. radium is removed even before the com- 
pletion of the application has been reached. Cellulitis and even peritonitis may 
result from intracavitary therapy. If the uterus is enlarged and there is an 
associated malodorous discharge, a preliminary cycle of deep roentgen therapy 
of 4,500 r. may be advantageous for the organ then regresses as does the intra- 
cavitaiy growth and the virulence of the infection tends to abate. This pre- 
liminary ray therapy is of especial value when dealing with a large submucous 
myoma which distorts the -cavity and makes ef6cient radium application dif- 
ficult or impossible. 

Four to six Aveeks following radiation therapy, a panhysterectomy and 
bilateral salpingo-oophorectomy are performed. The most propitious time for 
this procedure is when the radiation effect is optimum. Obviously, this point 
is difficult to ascertain; one has to deal with many factors, such as cell sensi- 
tivity, biologic variation, the size of the lesion as well as of the uterus, etc. K 
the operative procedure is postponed many more weeks, increased fibrosis with 
loss of planes of cleavage comes about. Occasionally, rather dense adhesions are 
encountered binding down the pelvic organs. Some writers feel that radiation 
tends to increase the operative difficulty as a result of augmented bleeding.^ The 
individual variation is so marked that it is difficult to sup])ort such an opinion. 
Undoubtedly, the radiated, postmenopausal uterus undergoes increased oblitera- 
tive endarteritis and there is a minimal amount of operative hemorrhage, whereas 
when dealing with a subinvoluted uterus prior to the menopause, bleeding may 
be far more profuse. 

Approximately four to six weeks following the laparotomy, a cycle of deep 
ray therapv of 8,000 r. may be given. This procedure was carried out in 21, 
or 64.4 per cent of the eases studied. If definite meta.stasis outside the uterus 
is foxmd. the subsequent cycle of ray therapy is of dehnite value, otherwise its 
efficacy is doubtful. 
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Treatment of the Poor-Bisk Group . — The important conditions placing the 
individual in this category are as follows : advanced age with general debility, 
severe renal disease, hypertension with marked cardiac pathology, and obesity. 
With increasing experience the mechanical difficulty, occasioned by obesity, has 
become less of a problem. The main essential in the treatment of the very 
obese patient is a satisfactory ansthesia, preferably by the spinal route. How- 
ever, if this is not feasible, cyclopropane with curare gives excellent relaxation. 
We have successful^ operated on a number of patients over 250 pounds in 
weight with little difficulty. Once a positive diagnosis is made by curettage, 
intracavitary radiation is carried out as described above, the average dosage 
being between 4,000 and 4,500 mg. hr. using the multiple source technique. 
Following intracavitary radiation, a cycle of deep roentgen therapy is carried 
out until a dosage of 8,500 r. has been attained. As stated above, if the uterus 
is definitely enlarged wnth a protruding intracavitaiy growth, a cycle of roentgen 
therapy before the intracavitary radium is of value as the resulting regression 
makes for better radium application. We feel that the multiple-source technique 
is preferable to applying the radium in tandem as has been the custom. The 
advantages are obvious; for by this method better coaptation between radium and 
the growth is accomplished. As yet sufficient data have not been accumulated 
to present a comparative study of these two methods, but several reports, no- 
tably the one by Hejonan, noted above, strilringly support this opinion. 

The comparative results obtained between the good-risk and poor-risk groups 
over the period 1932 to 1942, w^ere as follows : This study is based on 66 patients. 
Unfortunately 18 patients could not be included due to inadequate therapy 
and follow-up. Of this group of 66 patients, 32, or 48.5 per cent, were treated 
with intracavitary radiation followed by panhysterectomy and bilateral salpingo- 
oophorectomy. The five-year survival rate w^as 84.4 per cent with 27 patients 
living and well. There "were five deaths during this period, or a rate of 15.6 
per cent. The remaining number of patients, namely the 34 in the poor-risk 
group, were treated by radiation alone, i.e., intracavitary radiation followed by 
a cycle of deep roentgen therap3^ Of the 34 patients treated, or 51.5 per cent 
of the total, there was a survival of only seven patients, a percentage rate of 
20.6 per cent, twenty-seven, or 79.4 per cent dying from malignancy. 

The survival rate of 20.6 per cent obtained by radiation is a poor showing 
when compared to the results of Heyman. He had a five-year survival rate of 
45 per cent with the tandem method of therapy. With the multiple-source tech- 
nique the survival rate for the same period was 65 per cent. It is fair to 
deduce, I believe, that if all the patients in the series, i.e., the good-risk and 
poor-risk, had been treated by intracavitary radiation, the survival rate would 
have been much higher. See Table I. 

From a study of the figures in Table II, it is noted that the greater 
the maturity of the tumor, the greater the five-year survival rate. The highest 
rate of salvage was found in the differentiated grade I and II lesions. 

Table I. Eive-Yeae Survival Eate According to Type of Therapy 

Total Number of Patients Treated 1932-1942 84 

Number With Inadequate Follovr-up and Treatment 18 

Number of Patients in This Study 6G 


treatment 1 

1 TOTAL NO. 

[ PER CENT 

FITO-Y^EAR 

SURVIVAL 

PER CENT 

1 DIED OF 

1 MALIGNANCY 

[ PER CENT 

Combined 

32 

48.5 

27 

84.4 

5 

15.6 

Eadiation alone 

34 

51.5 

7 

20.6 

27 

79.4 

Operation alone 

0 


0 


0 


Total 

CO 

100.0 

34 

51.5 

32 

48.5 
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Table H. Relationship Between Mickoscopic Classification and Five-Year 

Survival Rate 


Total Number of Patients Treated 1932-1942 84 

Number With Inadequate Follow-up and Treatment 18 

Number of Patients in This Study 66 


GRADE 

TOTAL NO. 

PER CENT 

FIVE-YEAR 

SURVIVAL 

PER CENT 

DIED OP 
MALIGNANCY 

PER CENT 

I 

7 

10.6 

7 

100.0 

0 


n 

27 

40.9 

16 

59.3 

11 

40.7 

in 

13 

19.7 

4 

30.8 

9 

69.2 

IV 

12 

18.2 

5 

41.7 

7 

58.3 

V 

0 


0 


0 


(Adeno-acantlionia) 






Unknown 

7 

10.6 

2 

28.6 

5 

71.4 

Total 

66 

100.0 

34 

51.5 

32 

48.5 


In order to determine the efficiency of the intracavitary radiation, a his- 
tologic study of the uterus, tubes, and ovaries was carried out'. Multiple sections 
were obtained and suspicious areas in the uterine wall were even more thoroughlj^ 
studied. In this group the uteri and adnexa of 67 patients were available for 
study, all of the patients having received a preoperative course of intracavitary 
radiation of 4,000 to 4,500 mg. hr. Of this total number, twenty-one, or 64.4 
per cent, also received a cycle of deep roentgen therapy of 8,000 r. from four 
to six weeks following the panhysterectomy. 

What are the histologic changes observed following this type of therapy? 
Nineteen, or 28.5 per cent, of the uteri and adnexa showed no residual malig- 
nancy. An analjdic survey of the histologic gradings of this group is of interest 
and here the findings are as follows: 

Grade I — occurring in 7 patients. 

Grade II — occurring in 5 patients. 

Grade III — occurring in 2 patients. 

- Grade lY — occurring in 1 patient. 

Grade V — ^Adeno-acanthoma — occurring in 3 patients. 

Unknown — occurring in 1 patient. 

In this group there is the same postradiation reaction, namely complete 
destruction of the malignant growth. It would seem that the maturity or im- 
maturity of the lesion is not of prime importance in the destructive reactions 
obtained. There are obviously other factors tliat^ must be considered, i.e., the 
size and age of the lesion, the size and conformation of the uterine cavity, the 
presence of infection, the proper coaptation of radium to the growth and, of the 
greatest importance, tissue sensitivity. 

The histologic gradings of the 67 patients studied now follows : 

Grade I — occurred in 15 patients. 

Grade II — occurred in 25 patients. 

Grade III — occurred in 13 patients. 

Grade TV — occurred in 9 patients. 

Grade V — ^Adeno-acantlioma, — occurred in 4 patients. 

Unknown — one not recorded. 

From this study it can be seen that in 59 per cent of the specimens investi- 
gated the histologic pattern was in the more differentiated grades. 

The group in which residual carcinoma is found may be analyzed as follows : 
of the total number studied there is evidence of mali^ancy in 48, or 71 7 per 
cent. Extension into the myometrium is observed in 31, or 64.5 per cent. In 
17, or 35.5 per cent, the growth is confined to the endometrium. Bletastatic 
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invasion was found in the tube in four patients whereas the ovarj'- was involved 
in three. An interesting observation frequently seen is the high incidence of 
uterine myomas associated with carcinoma of the corpus., In tliis series 27, or 
40.3 per cent, of the uteri contained these benign lesions. Some are of the 
opinion that the projecting submucosal growth may be an irritant to the en- 
' dometrium with resulting malignant elianges. As is commonly Inao-vvn, there is 
a high association of hyperplasia of the endometrium concomitant with uterine 
malignancy. Hyperplasia results from lu^perestrinism and some writers have 
. attempted to prove rather unsuccessfully that uterine myomas are produced by 
the same hormonal stimulus. When one sees atypical borderline areas of hyper- 
plasia where the malignant status is uncertain, one cannot help but be impressed 
by the possible carcinogenic effect of the overabundant estrogenic factor. 



Fig. 1. — Mariced anaplasia. Grade IV. Adenocarcinoma curettage. 


Variation in Tissue Reaction 

On completing a study of the various reactions and results observed in the 
radiated uteri, one is struck by the marked variation in tissue response. If the 
growth is confined to the endometrium and there is satisfactory radium applica- 
tion and sensitivity, one can expect a good reaction, as evidenced by absence 
of viable cells. 

This is so well depicted in the case of Mrs. K., aged 43 years, who was observed thirteen 
years ago for painless vaginal bleeding of about three months’ duration. The pelvic exami- 
nation was normal and a diagnostic curettage was done with the tentative diagnosis of hyper- 
plasia having been made. Tiie tissue obtained was not the amorphous jelly-like material such 
as that seen with hyperplasia but was of definite form and solid in consistency (Fig- !)• 4. 
clmical diagnosis of adenocarcinoma was made and confirmed by histologic study. A markedly 
anaplastic growth with no cell pattcm was .seen. Intracavitary radiation was then carried 
out the radium being inserted in tandem, and a total dosage of 4,500 mg. hr. was given. Six 
weeks later a bilateral salpingo-oophorectomy and panhysterectomy were performed. A prac- 
tical point of value is the clamping of the isthmic port.ion of the tubes. This precludes Ihc 
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Pig. 2 


Pig. 3 



— The same tumor as seen in Pig. 1, post radiation, 4,500 mg. hr. Coagulum 
plete destruction of the malignant cells. 



. — A. photomicrograph of the myometrium in tlie same tumors as seen in Figs. 
The endometrium is absent and two normal glands may be seen. 


with com- 


1 and 2. 
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possibility of cells being expelled into the peritoneal cavity during manipulation of the uterus. 
When the uterus was opened, a circumscribed lesion about 1.5 to 2.0 cm. was found in the 
region of the right cornu. The tissues were quite pale and the myometrium appeared normal. 
Microscopic sections showed complete regression of the growth, no viable cells were seen (Fig. 
2). The endometrium was absent and in the myometrium two glands were found which showed 
no evidence of malignancy (Pig. 3). The postoperative convalescence was normal and fre- 
quent examinations since then have shown no evidence of disease. If metastasis had occurred, 
it would most likely have been seen in the vault of the vagina giving the appearance of 
granulation tissue. 



Fig. 4. — ^Adenocarcinoma, Grade II. Curettage. 


Biopsy of any suspicious lesion in the vault is most essential. If radiation 
is indicated, great care must be exercised to preclude the possibility of fistula 
formation. In one patient, granulation-lilie tissue was seen in the vault. This 
was treated by radiation with a resulting rectovaginal fistula. Unfortunately 
the surgeon failed to obtain a biopsy prior to the treatment. When one was 
taken subsequent!}'-, no malignancy was found. If it had been Iniown that no 
malignancy existed, a simple cauterization of the granulation tissue would have 
sufficed. 

In other uteri studied with similar endometrial involvement, varying de- 
,grees of cellular devitalization may be seen. These changes range from com- 
plete necrosis to cells that show comparatively few changes. These latter, as 
a rule, are more distant from the focal point of radiation. The common find- 
ings, when the grovdh is in the endometrium, are necrosis, coagulum formation, 
cellular enlargement witli nuclear destruction, fragmentation, and giant-cell 
formation. Phantom cells also may be seen (Figs. 4 and 5) . 

The above description is in contrast to that oliserved when the growth in- 
volves the myometrium; here it would seem the cells are somewhat protected by 
the filtration engendered by the overlying fibromuseular tissue of the uterine 
wall These cellular changes are well depicted in Figs. 6 and 7. 
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A well-known example o£ tissue seleetivity is evidenced in tlie successful 
treatment of benign uterine bleeding, wbieli is accomplished bj’- cessation of 
ovarian aetivitj’- produced by intracavitary radiation. "With u's the spaying 
dosage is 2,000 mg. hr., less than half that used in treating intracavitary car- 
cinoma. The follicular system of the ovary must be extremely sensitive to radia- 
tion when one observes its complete dissolution under comparativbly small ra- 
dium exposure at a distance of 4 to 6 cm., always promded the ovary is suf- 
ficiently dependent and near the uterine wall. Colwell and Euss® in their work 
on Radium, X-ray and the Living CcU report an excellent example of selective 
behavior, i.e., the action of heavy gamma-ray doses of radium upon the kidney. 



rig. 5. — The same growth as seen in Fig. 4, post radiation, 4,500 mg. hr. Coagulum ^\ltll 
complete destruction of the malignant cells may he seen. 

^'Here it was possible to observe in one and the same microscopic field that the 
cells of the convoluted tubules had undergone vacuolation and degeneration 
while the conducting tubules were apparently but little affected. It is obvious 
that the amount of radiation to which both types of cells were exposed mus 
have been practically the same.” The explanation of this varying reacuon 
may be dependent on the difference in the embryologic origin of these cells, ine 
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conducting, or collecting, tubules are derived from outbuddings of the ureter 
which arises from, the primary excretory duct, whereas the convoluted tubules 
are mesenchymal in origin and are of a more specialized nature.^ 



Fig. G. — Malignant cells seen in the myometrium 




Summary and Conclusions 

1. Tlie five-year survival rate of 32 patients treated with intracavitary ra- 
dium and panhystcrectomy is 84.4 per cent. 

2. The five-year survival rate of 34 patients treated with intracavitary 
radiation and a cycle of deep roentgen therapy, 8,500 r., is 20.6 per cent. 

3. Twenty-one, or 64.0 per cent, of the patients, received an additional post- 
operative cycle of deep roentgen therapy. The complete therapy in this group 
consisted of intracavitary radiation, 4,500 mg. lir., panliy.sterectomy, and a post- 
operative cycle of deep roentgen therapy, 8,500 r. This added postoperative 
ray therapy is definitely indicated when extrauterine meta.stasis is oliserved. 
Otherwise it is not obligatory. 
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4. TIi6ig wfis no operative mortality and no untoward sequelae were noted 
during convalescence. 

5. No planned treatment bj’' surgery alone was performed. 



B’lg'. 7. — Polyp, post radiation, showing' obliteiativo endaitentis, malignant colls, and 

vacuolization. 

A Summarized Histologic Study of Radiated Uteri as to ’ 

Residual Malignancy 

1. The uteri and adnexa of 67 patients were available for study. 

2. Nineteen, or 28.5 per cent, of the uteri and adnexa showed no residual 
nlalignanc3^ 

3. Residual carcinoma was found in 48, or 71.7 per cent. 

4. Extension of the growth into the myometrium was noted in 31, or 64.5 
per cent, whereas the process was confined to the endometrium in 17, or 35.5 
per cent. 

5. Tubal involvement was found in four patients and the ovary was af- 
fected in three. 

6. Uterine myomas were associated with corpus carcinoma in 27 patients, 
or 40.3 per cent. 
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From this study the authors are of the opinion that intracavitary radiation 
by multiple sources, followed by panhysterectomy and bilateral salpingo- 
oophorectomy is the procedure of choice in the treatment of corpus carcinoma. 
From the histologic study of the material and from the high observed incidence 
of residual malignancy the authors feel that panhystereetomy is of the greatest 
importance. Although residual carcinoma was found in 48, or 71.7 per cent, 
of the specimens studied, the vast majority of the residual cells shows evidence 
of radiation reaction even though some of them appeared quite normal. 
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Discussion 

DE. JOHN L. McKELVET, Minneapolis, Minn. — There is evidence that the time is ripe 
for a critical evaluation of some of the conclusions which are presently being drawn in regard 
to the treatment of adenocarcinoma of the endometrium. Dr. Hundley’s study brings some 
of these problems into focus. 

The essayist has raised these problems of the value of x-ray, of intrauterine radium 
irradiation, and of surgical attack. It is astonishing that students of the subject have come 
to such diverse conclusions. 

One gathers that the author is somewhat skeptical of the effectiveness of x-ray as a 
method of applying irradiation energj-, although he uses it. A considerable part of the 
American literature would urge preliminarj' x-ray irradiation as the method of choice. This 
should bo critically examined. It is impossible to tell from the skin dosages which are so 
often used for reporting just what dosage was obtained at depth. However, a tumor dose at 
depth of 3,000 to 4,000 tissue roentgens is the maximum that can be given over the usual 
four-week period. This represents about 1,500 to 2,000 roentgens in terms of biologic effect 
after recovery rate for comparison with the radium irradiation which is given over only a few 
days. With combinations of x-ray and radium or with radium alone which supplies about six 
times this dosage to the uterine cavity, a large proportion of the adenocarcinomas escape 
destructive effects. Stowe reported on the University of Minnesota material and showed 50 
per cent residual tumor after x-ray and radium irradiation. Hundley has shown 71 per cent 
residual tumor. McLennan repoited on a series which was purposefully treated and studied to 
evaluate the effect of x-ray and concluded that it added nothing to end results. An expensive 
procedure is added and from four to eight weeks of the duration of life of the tumor is 

added. 
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Very large doses of irradiation energy can Le given by intrauterine radium in adequate 
distribution. In contradistinction to x-ray, where only homeopathic doses can be given to 
what must be considered a relatively radioi'esistant tumor, the use of the inverse square law to 
advantage by the use of intrauterine radium will, at least for the surface of the cavity, 
satisfy the theoretical requirement of 7 to 10 E.S.D. or 7,000 to 10,000 gamma roentgens. 
But studies as that of Stowe have shown that a maximum of 50 per cent of these irradiated 
uteri are histologicallj' free of tumor. As such it is u.'seful for those patients in Avhom surgery 
cannot be carried out. It is not too clear as to just Avhat we are trying to accomplish by 
irradiation in those patients who can be treated surgically and we arc now collecting a series 
without preliminary irradiation for comparison. 

It is difficult from the reported studies to get any clear idea as to what has really been 
accomj)lished. The scries are small so that statistical significance is most often lacking. 
The results of irradiation or of surgery or of hoth are too often modified by the type of 
material which is exposed to the specific form of treatment. The further one extends the 
indications for surgical attack, the smaller the proportion of surgical cures will be produced 
and A'ice .versa. The question arises as to whether or not an increase in the proportion of 
patients treated surgically will increase the total recovery rate of the whole group. There is 
reason to hope that it will, as evidenced by the fairly continuous reporting of 20 per cent 
recovery rate with irradiation alone and 75 to SO per cent recovery rate when the surgical 
attack is used rvith the customary indications. We have satisfied ourselves that the 
surgical rate can be increased Avith reasonable safety. Prior to 1930, 33 per cent were 
surgically treated. Prom 1939 to 1942, this rate Avas doubled. Prom 1942 to the present, 
the surgical rate is 75 per cent. The effectiveness of this is still to be proved by a largo 
enough series but it is j)romising enough to appear to justify agreement Avith the essayist’s 
statement that '‘panhystereclomy is of the greatest importance.” 

DR. CONRAD COLLINS, New Orleans, La. — We Avould like to comment on the results 
obtained in Charity Hospital from 1938 to 1943. The reason avo surveyed these years is 
because the new hospital was opened in 1938 and the supply of radium Avas increased. During 
this five-year period there were 41 cases treated either by irradiation or irradiation and 
surgery combined. < Counting tAA-o untraced patients as dead, in a total of 30 cases treated 
by irradiation and surgery, there Avas a five-j^ear survh’al of 70 per cent. The majority 
received radium airplied in tandem, using three 15 mg. tubes, two applications five to seven 
days apart, folloAved by total abdominal hysterectomy and bilateral salpingo-oophorectomy. 
Of the cases treated by irradiation alone, the same dosage of radium was used as aa’cII as 
x-ray, usually 10,000 r. in airj a five-year survival of 29 per cent was obtained. We do not 
believe that radium and surgery are competitive in treatment of carcinoma of the cervix 
but that they are complementary and supplementary. 

Of the cases shoAvn here, Ave would like to report a group of 25 cases in Avhich surgery 
alone was used, in the years 1942 to the present. Surgery did not consist of any extensive 
operation. Bilateral salpingo-oophorectomy was performed and a generous amount of cuff 
removed. We do not subscribe to surgery alone. EolloAving surgery in from three months 
to three years, seven showed z'ecurrence or implantation. Of these, three implantations Avere 
in the vaginal cuff, one in tlie abdominal Avound, and tliree Avere definite recurrences in the 
vaginal cuff. 

We agree Avith Dr. Hundley that curettage aauU not show carcinoma in some cases. 
HoAvever, we believe, in our area at any rate and particularly in our service, that curettage 
Avas not used often enough. Occasionally, during postmenopausal bleeding, the patients were 
operated on Avithout a curettage and I am certain that if they liad had a curettage before 
laparotomy some of these results Avould have been improved. 

DR. PRANKLIN L. PAYNE, Philadelphia, Pa. — Among the many interesting points 
in this presentation is the statement that over 70 per cent of the uteri that Avere removed' 
following intrjTcavitary irradiation showed residual cancer. Therefore, much remains to be 
done in the field of radiation therapy for corpus carcinoma, Avhether it is to be used as a 
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preliminary to surgery or as tlie only therapeutic measure. Paterson states that successful 
treatment of malignancy depends upon the administration of a tumor lethal dose TOthin 
the tolerance limits of normal tissues. The problem is one of distributing the sources in 
such a way as to produce homogeneous radiation throughout a certain volume and then of 
measuring the dose produced thereby. 

In attacking this problem at the Hospital of the University of Pennsylvania, we are 
experimenting with a slight modification of the Grossen wire technique of intracavitary 
distribution, wliich is checked by x-ray examination following each application. The x-ray 
plates serve three purposes : first, 'that of detecting possible perforation of the uterus. The 
accompanying slides shows the only instance of this accident that we have experienced. This 
perforation was detected within three hours of the radium application and the applicators 
were removed with no untoward results. Second, the need to see the distribution of the 
radium sources. In the presence of advanced corpus cancer we believe it is unwise to attempt 
to administer tlie desired dose of radiation at one sitting because of the dangers of massive 
local necrosis and of injury to the contiguous structures. Eepeatcd applications tend to 
diffuse the ultimate dosage and to avoid what tlie radiation therapists speak of as "Lot 
spots. 

Hi the case to which I referred the radium was placed fairly evenly througliout tiie 
uterine cavity and the attempt to place one or two of the applicators across the top of the 
fundus w'as reasonably successful. 

Now we reach the most important question: How much irradiation did tliis uterus re- 
ceive in terms of tissue dosagel This introduces the third purpose of the x-ray plates: 
from the two preceding exposures a composite diagram was made to depict the distribution 
that was obtained in both applications. The measurement and expression of tissue dose in 
terms of gamma roentgens is an involved problem that is laden with much mathematics and 
many variables. Our radiation therapeutists believe, however, that an approximate estimate 
is feasible and we are indebted to Drs. Eugene Pendergiass and John Freed of the Depart- 
ment of Eadiology for their invaluable help and guidance in this work. While we do not 
know the exact tumor lethal dose of radiation for adenocarcinoma of the uterine corpus, 
work upon other types of malignancy in other locations suggests that it ranges from six to 
ten thousand gamma roentgens. The tissue dose approaches that which we believe to be 
cancerocidal throughout the greater part of the uterine wall. The undertreated areas lie in 
the external comual regions and in the cervdx — a defect that has been corrected in subse- 
quent applications. 

This work is laborious and time consuming but we believe that it has sufficient clinical 
possibilities to justify its continuation. If it proves to be practical it may lead to tho 
following general procedure: multiple small source intracavitaiy application by the gyne- 
cologist, then transfer to the radiologist for x-ray plates and determination of the length 
of time that the radium is to remain in place to produce the desired tissue dose throughout 
the uterus. While this may be a fantastic dream, we cannot escape the thought and the 
hope that the full usefulness of intracavitary irradiation has not been explored completely. 
By thinking, not in terms of milligram hours but in terms of tissue dosage to be admin- 
istered by the even distribution of multiple small sources, it is likely that we can do 
much to increase the efCcctiveness of intracavitary' irradiation in the treatment of cancer 
of the uterine corpus. 

DK. THOJiIAS C. PEIGHTAL, New York City. — Dr. Hundley' lias maintained a splen- 
did record of five-year cures, that is, of the cases that he was able to follow, which surpasse.s 
all but one or two of the records in the literature. 

Dr. Hundley has noted that an ever-increasing number of women arc applying for 
examination following menstrual irregularity at or near the menopause so that the propor- 
tional incidence of adenocarcinoma as compared with cervix carcinoma in his clinic has risen 
‘ to a ratio of 1 to 5. A majority of his cases occurred in multiparas (C4.G per cent) ; 

S5 per cent were at or after the mcnopau.'-e, and the average age was 55.9 years, only 3G.3 
per cent being over CO years. The low incidence of corpus cancer in the Negro race is 
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interesting (117 whites to 6 Negro women). Dr. Hundley notes that favorable prognosis 
varies according to the size of the cancer-bearing uterus, to which all must agree. 

For his ideal treatment of the good-risk patient, Dr. Hundley irradiates the fundal 
cavitj' with multiple source applicators and his dosage of 4,000 to 4,500 mg. hr. of irra- 
diation seems adequate. This is followed by panhj'sterectomy with bilateral salpingo-oophorcc- 
tomy six weeks later and in the majority of cases (21' out of 32) a pelvic cycle of roentgen 
therapy for a total of 8,000 r. was given four to six weeks after laparotomy. In this group 
he has obtained the excellent result of S4.4 per cent five-year cures. This is a determinate 
percentage based on just the total cases followed (32 in number). 

For the poor-risk group (34 in number), Dr. Hundley uses 4,000 to 4,500 mg. hr. of 
intracavitary irradiation followed, or in some instances preceded, by roentgen therapy of 
8,500 r. and in this group he has obtmned only 20.6 iier cent five-year survivals, but it must 
be emphasized that these were all poor-risk patients. 

Dr. Hundley has shown us the percentage of five-year survivals according to the various 
pathologic gradings. Among these, 52 per cent of his cases were in Grades I and II and 
in these he obtained 68 per cent five-year survivals by all methods of treatment. One wishes 
that he had noted his end results on the basis of pathologic grading for each of his two 
types of treatment, i.e., irradiation alone and irradiation plus surgery. 

In the histologic study of uteri removed, it is to be noted that in 19 (28. 5 per cent) 
there was no residual malignancy after the preliminary inadiation. Since these favorable 
results were found in all pathologic grades, he feels that other factors such as clinical stage 
of disease may be the more important factor in growth eradication by intra-cavitary irradia- 
tion. In the 71.1 per cent showing residual cancer after irradiation, irrability to obtain 
accurate application of the multiple source capsules, because of the presence of myomas 
or extensive myometrial involvement, seems to have been the chief cause of failure. A 
splendid histologic study of tissue response for growth, both in the endometrium and myome- 
trium, has been undertaken and is carefully evaluated. 

We have ready for publication a report of 157 cases of carcinoma of the endometrium 
from the Roosevelt Hospital. The average age incidence has been 56 years, only 18 per 
cent have occurred in the Negro race, and 58 per cent in multiparas. The average age at 
menopause has been 49 years and 36 per cent had myomas. 

It is obvious from our own experience, when analyzed from the standpoint of stage 
of lesion and grade of malignancy, that preoperative irradiation plus hysterectomy offers 
no advantage over hysterectomy alone in early lesions or in loio histologic grade; and very 
little advantage in advanced lesions or hiffh histologic grades. In support of this it is 
interesting to show a few slides of composite results from various clinics. 

As the risk of being declared a radical we submit the question, “Can we go above 
SO per cent five-year survivals by present methods of treatment?" Probably not because 
of nodal involvement and distant metastases. 

We submit therefore that in good-risk patients it is likely that our best results in the 
future will be obtained from a more extensive hysterectomy, i.e., a wider excision of para- 
metria with, where possible without undue risk, a lymphatic node dissection, particularly 
where nodes are obviously involved. Since the average age ■ incidence of these patients is 
56 years, more than is usually supposed of them are good-risk patients. True, many are 
obese, but for them we can envisage among the proponents of more radical surgery in corpus 
carcinoma even a three-stage operation pf 1. wide hysterectomy; 2. several weeks later, an 
extraperitoneal lymph-node dissection by the inguinal approach on one side as described by 
Nathanson, Parrous, and Meigs; and 3. still later, a similar node dissection of the other 
side. Is it not possible that our best results may eventually come by such a procedure? 

However, Dr. Hundley has obtained a very high percentage of 5-year survivals (84.4 
per cent) by his method of treatment — radium plus hysterectomy in good-risk patients. This 
compares favorably rvith Dr. Norman Miller’s series of 96 cases treated by preoperative 
roentgen therapy plus hysterectomy with a 77 per cent five-year survival, and more than 
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favorably with five-year results either from surgery alone, or from radium, x-ray, and surgery 
combined in all other clinics. Therefore, Dr. Hundley is to be congratulated for a most 
.excellent paper and for his splendid results. 

DR. LEWIS C. SCHEFFEY, Philadelphia, Pa. — I am still able to report a 100 per 
cent follow-up of all of the patibnts with fimdal carcinoma seen in the Division of Gjme- 
colog}'. Department of Obstetrics and Gynecology, at .Jefferson Medical College and Hospital 
since 1921, 207 in number. 

In the case of the group of patients in whom radium, and radium alone, was used 
prior to surgery, our five-year and longer surgival figure is S5.2 per cent. This applies to 
27 patients eligible for five-year statistics. In addition are 29 more patients, of whom 28 
have survived from one to four years or a bit longer. Neither has there been a surgical 
mortality among these 56 patients. Thus, we have found from our experience that preopera- 
tive radium has added a great deal to our immediate and long-term survival record. 

I will not go into details about this “planned technique’' and its application, for our 
procedure has been published repeatedly in the past. I have never believed that the pre- 
liminary application of radium destroys all of the cancer, but it' certainly attenuates its 
vigor and renders subsequent surgery safer and more effective, especially with respect to 
recurrence in the vaginal vault scar. This was not true of the methods used in the earlier 
days. I can subscribe substantially to many of the points that Dr. Hundley has brought out. 

DR. GEORGE W. KOSMAK, New York City. — ^I desire to refer to a matter that may 
not bear directly on this discussion but which seems to me of considerable importance. As 
a result of the nation-wide propaganda for the early detection of cancer, there have been 
opened in many places in this country so-called “cancer detection centers." It must be 
acknowledged that tlie early diagnosis is one of the most important topics that should be 
considered in the attempt to eradicate this disease. It seems to me, however, that it would 
be desirable if organizations with authority, such as the American Gynecological Society, 
would develop certain standards of practice for the so-called “detection centers." It has 
become a very popular movement in many counties over the country to open these centers. 
Now my hesitancy about the value of some of these centers is based on a report that 1 
received for publication a year ago in the .Journal, emanating from a contraceptive clinic 
in the neighborhood of New York Citj’. As you know, this organization has been very 
desirous of exploiting the fact that they are able to detect a great many gjmecologic con- 
ditions in giving contraceptive advice. To quote one result from this clinic: the author of 
the paper, claimed that, within a certain period 3,000 patients had been examined and in 
onlj' four cases were any lesions of the cervix detected that merited reference to a physician. 
There is something at fault there wlien we liave .«uch results fi-oni what might be expected from 
reliable observations. I am sure that every one who lias practiced gynecologj' will subscribe 
to the fact that in 3000 cases examined there would be more than four with lesions that 
needed further investigation. I hope as a result of the papers and discussions presented ’ 
some action will be taken through this organization or through the American Cancer Society 
to establish certain standards of examination for these various cancer detection centers. 

DR. HUNDLEY (Closing). — I have nothing further of significance to offer. There are 
many pros and cons concerning this problem which we could debate ad infinitum. How- 
ever, as the hour grows late and tlierc are still several papers to be pre.sented I will not 
detain you with irrelevant remarks. 

Dr. McKelvey is to be congratulated on his splendid results with surgorj' alone. JVc 
feel that panhysterectomy can be performed with a high five-year survival rate provided that 
the microscopic pattern of the growth is of the mature type; we also feel that the operative 
results obtained are poor when .the growth is of the anaplastic group. 

In closing, I wish to state that I still feel that the combination treatment, i.e., intra- 
cavitary radiation followed by panhysl erect omy, is the method of choice in the treatment of 
adenocarcinoma of the body of the uterus for by this method wo have obtained an 8-1.4 
per cent five-year survival rate. 
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I T IS the purpose of this paper to restate facts which have heretofore admit- 
tedlj'- supported a toxemic origin of abruptio placentae and to present ad- 
ditional facts strengthening- this Auewpoint. 

The following clinical and ])alho!ogic evidences indicate that abruptio 
placentae is a manifestation of toxemia of pregnancy and is a phenomenon 
Avhieh may occur in any ease of severe toxemia and interrupt the pregnancy 
before the convulsive stage is reached ; 

1. The Frequent Occurrence of Symptoms and Findings of Toxemia Pre- 
ceding Abruptio Placentae . — 

A majority of the cases of abruptio placentae shows typical clinical evi- 
dences of toxemia some days or weeks before hemorrliage and separation of the 
placenta terminate the pregnancy, i.e,, increasing edema, headache, rising blood 
pressure, increasing albuminuria, arteriolar spasms in the retinas and increas- 
ing blood uric acid. The severity of the abruptio parallels not only the co- 
existence but particularly the severity of the toxemia. 

Fortes found an associated toxemia in 91.3 per cent of the eases of abruptio 
placentae in Couvolaire's Clinic.^ DieekmaniF found that 69 per cent of cases of 
abruptio placentae at the Chicago Ljdng-in Hospital had associated toxemia. In 
a former study^ evidence of toxemia of pregnancy was found in 33 of 61 cases 
analyzed, A study of the literature reA'eals many analyses emphasizing this 
association.^^’ 

Due to the fact, however, that a variable i^ercentage of cases, particularly 
of the fulminating type, fails to show clinical evidences of toxemia, there has 
been no unqualified acceptance of a toxemic origin of abruptio placentae. Evi- 
dence which establishes a toxemic basis in this group of apparent exceptions 
will be presented later in discussing the pathologj^ of the condition. 

2. Simultaneous Occurrence of Fclampsia and Abruptio Placentae . — 
Occasionally, toxemic patients are affected by abruptio placentae and 
eclampsia simuitaneously, as in Cases 28 and 42, in the present series. This 
indicates that toxemia is probably the common etiological factor. Pathologic 
evidence leads further support to this view. 

Purtliermore, it is not uncommon to find a subclinieal _ mild degree of 
abruptio placentae in the placentas of patients Avho have eclampsia. 

3. Similarity of Necropsy Findings in Eclampsia and Abruptio Pla- 
centae . — 

The similarity of the pathologic findings in the liver, Iddnej^s, bi-ain, and 
other vital organs indicates an etiological agent common to both conditions, but 
with a greater predilection to damaging effects on the mechanism of blood co- 
agulation, hemorrhagic manifestations, and vascular damage, in abruptio 
placent ae. 

♦Read at the seventy-flr.st annual meeting of the American Gynecological Society. ‘Wil- 
liamsburg’, Virginia, May 24 to 2G, 1948. 
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Necropsy: C. R., Hospital No. 304650, aged 32 years, gravida ii, para i; history oi' 
orthopnea and nocturnal dyspnea past several years; at seventli month of present pregnancy 
had sudden hemorrhage, estimated one pint; had developed edema and headache, two days 
preceding; blood pressure 200/160, lieart enlarged, ' moderately severe vascular disease, no 
spasms, numerous flameshaped hemorrhages in retina; albumin 2 plus; uterus tense, fetal 
heart not heard; diagnosis, abruptio placentae. Sedation and supportive treatment; spon- 
taneous onset of labor and delivery, 1,640 Gm. slightly macerated fetus; 500 c.c. blood and 
old clots followed placenta, which showed indented area of premature separation but un- 
fortunately not_ examined for infarction. Delivery followed by increasing orthopnea and ■ 
dyspnea; one transfusion, continuous oxygen, rapid digitalization; blood pressure 220/160, 
pulse 128, development of pulmonary edema; sudden death in cardiac failure several hours 
later. Necropsy performed. Summary of findings: "Histologically, tiiis patient showed 
the lesions diagnostic of toxemia of pregnancy"; arteriolitis with formation of fibrin tlirombi 
in damaged arterioles, seen in kidney (thrombosis of afferent arterioles and infarction of 
glomeruli), also in terminal branches of hepatic artery and sinusoids of liver, and in pul- 
monary arterioles. - 



Fig. 1, — Abruptio placentae, Case 43 : upper two-thirds dark due to acute hemorrhagic infarc- 
tion ; lower third normal. 


The above facts constitute strong circumstantial evidence but have ap- 
parently not been regarded as sufficient to indict toxemia as the cause of 
abi’uptio placentae. 

The following additional evddenee establishing a specific pathology in tlie 
placentas connnon to both eclampsia and abniptio placentae, should justify ac- 
ceptance of toxemia of pregnancy as tlie etiological factor common to both. 
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4. The Consistent Occurrence of Acute or Subacute Hemorrhagic Placental 
Infarcts in All Cases of Ahrwptio PUicentae and Eclampsia, Identical in Both 
Gross and Microscopic Appearance . — 

Placentas Iroin consecutive cases of abruptio and eclampsia from several 
of the local hospitals were saved over a period of a year. The following is a 
summary of the clinical and placental findings in a series of fifty placentas 
examined d' 

20 cases of abruptio placentae 
6 cases of eclampsia 
2 cases of abruptio and eclampsia 
4 cases of severe or iJi'e-cdamptic toxemia 

IS cases of normal pregnancy, included for comparative placental diagnosis. 

50 total number of cases. No maternal mortality. 

SO Cases of Ahrupiio Placentae: 

15 or 75 per cent Blio\Yed vascular disease (retinal examination). 

12 showed shock, mild to severe. 

9 had severe hemorrhage (estimated 800 to 1,200 c.c.). 

11 had moderate hemorrhage (estimated 500 to SOO c.c.), 

12 had tense uterus (eight not mentioned). 

7 had unfavorable cervix (1 to 3 cm. in length) but were successfully induced by 
artificial rupture of membranes. 

19 were fulminating. 

9 babies stillborn; 3 neonatal deaths; one fetus aborted at 4% months with associ- 
ated abruptio ; 7 babies survived. Petal mortality 60 per cent. 

14 had one to six transfusions. Average of 3.0 transfusions each. 

G did not require transfusion, 

20 (100 per cent) showed well-defined early “E” infarction, which agreed with clin- 
ical diagnosis of toxemia. 

20 (100 per cent) delivered spontaneously, following either spontaneous labor or suc- 
cessful induction. 

6 Cases of Eclampsia: 

1 showed vascular disease. 

2 -w'ere fulminating. 

6 (100 per cent) showed well-defined early “E" or “D" infarction which agreed 
with the clinical diagnosis. 

1 stillbirth; 4 babies survived (1 baby chart missing). Petal mortality 20 per cent. 

6 (100 per cent) had spontaneous delivery after induction of normal labor. 

3 Cases of Al)riiptio Placentae and Eclampsia Combined: 

2 cases shOAved vascular disease. 

1 case showed shock, 

2 cases had moderate degree of hemorrhage. 

1 case had tense uterus. 

1 case had unfavorable cervix. 

1 neonatal death; 1 baby survived. 

2 cases showed well-defined early “E” infarction which agreed Anth clinical diagnosis. 

2 cases delivered spontaneously. 

4 Cases of Severe or Pre-eclamptic Toxemia : 

4 shoAA’Cd well-defined “E” infarction (2 early "E, ” 2 late “E”). 

. 4 had spontaneous delivery, 

18 Cases of NorTual Pregnancy (Inchided for Comparison of Placental Findings) : 

No cases of vascular disease, shock, hemorrhage or fetal mortality. 

6 cases showed no recognizable area of infarction. 

8 cases showed questionable “E” infarction, in gross examination. 

4 cases shoAved Avell-defined early “E” infarction, although clinically normal. 

SuirLmariziiig these results, it was found that if the patient had eclampsia, 
abruptio, severe or pre-eclamptic toxemia, well-defined early or late “E” in- 
farction of the placenta was always present (32 eases — 100 per cent) . 

*Th,6 dctEiils of tliG clinicstl and placental findings in eacli case are omitted here for the 
Sake of brevity, but are included in the reprints. 
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Nineteen of the abruptio eases and two of the eclamptic cases in this series, 
were so fulminating, that preceding clinical symptoms and findings were ab- 
sent or mild, yet unmistakable infarction was present in the placentas in all cases 
and indicated an associated severe toxemia. 

If the patient was clinically normal throughout pregnancy, or at the last 
prenatal visit, within two weeks of the onset of labor, six of the eighteen eases 
(33 per cent) showed no recognizable infarction. 

The total number of toxic and normal cases in agreement with the pla-' 
cental findings was 76 per cent. 



Fig. 2. — -Strip from placenta of Fig. 1 ; sharp line of demarcation between confluent dark 
early "E” hemorrhagic Infarction involving two-thirds of the placenta (to left), and the lighter 
normal placenta (to right). 



Fig. 3. — .Vbruptio placentae. Case 7 ; placental strip showing both confluent and isolated early 

"E" hemorrhagic infarction. 


The four well-defined early “ E ” infarctions in clinically normal cases, may 
have been early infarctions, too early for recognizable clinical effect. 

The eight questionable “E” infarctions in clinically normal cases may 
have been due to temporary partial obstruction by sphincters of the placental 
veins, .iust before or early in labor. Comment on these will be found in the dis- 
cussion. 

5. In Gases of Abruptio Which Ocenr During the Course of Gh'adually 
Increasing Toxemia, the Location, Appearance, and Consistency of the Blood 
Clot Indicate That the Initial Bleeding Tahes Place at the Site of and Adjoining 
a Recent Hemorrhagic Infarction of the Placenta {Fig. 6 ). — 

The maternal blood extravasates finst at this point, as shown by the greater 
indentation and compression of the placenta and the greater firmness and age 
of the clot at this site. The prognosis for the baby is therefore better if the 
jjjffjj’ction is nearer the margin of the placenta. (Case 15,42 Fig. 6.) 
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KeUogg and Hertig^ are of tlie opinion that a pathologic process apparently 
resembling cliolesterol-vascular change, affects the intima and lining of the ma- 
ternal arteries as they reach the placental site and eanses spontaneous rupture, 
extravasation of maternal blood, and abruptio placentae. Keasoning from the 



Fxg:. 4 — Abiuptlo placentae, Case 43, Pig-. 2; low-power inagnification at junction of acute 
nemorrhagic early “B" infarction above, and noimal tissue below. The infareted tissue above 
shows enlarged, czowded, congested villi ; the normal tissue below shows loosely spaced, small, 
noncongested villi. 



Big. 5. — Abruptio placentae. Case 43; higher magnification of acute iiemorihagic eaily 
"E" Infaicted tissue showing enlarged crowded villi, early necrosis and greatly distended 
villous vessels. 


effect of similar change seen in the coronary arteries, it would seem that throm- 
bosis, rather than rupture and hemorrhage, would be the expected result. 

The fact that a more advanced stage of necrosis in the infareted placental 
tissue, type (Fig. 6), is often seen, indicates an older process than the 

more recent blood clot adjoining and compressing the infarction and favors 
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irritation around the silver wire. All medication was di.scontimicd at tliis time. On October 
9, silver wires were removed and the wound was healing by primary union. Patient was dis- 
charged the iollowing day (fifteen days postoimrative) in good condition. As seen from 
the case history, except for a slight chill and fever immediately following the last (fiftccntli) 
transfusion, there were no other signs of a lieraolytic or pjTogenic read ion. 

We should like to consider the amount of sodium citrate injected. Lcwisohn, after 
experimentation on dogs in 1915, concluded that 15 Gm. to a man would be fatal, but since 
this pioneer work, his dosage limit has often been safely exceeded.ii There have been re- 
ported as much as 5,G00 c.c. of citrated blood over a period of forty-eight hours. Our pa- 
tient, a 52 Kg (115 pound) woman, received 7,500 c.c. of citrated blood in a six hour period 
with little or no reaction. The exact action of sodium citrate is not known but it is believed 
that the sodium citrate forms a complex soluble salt (with calcium) which liberates very few 
calcium ions. Bruneau and Grahamii have shown the toxic elTects of sodium citrate to vary 
with the dosage and repetition of a certain dose, with the rate of administration, with dif- 
ferent animal species, and even with different members of (lie species. To duplicate their 
experimental conditions, a man weighing 70 Kg. (154 pounds) would liave to be given 6,300 
c.c. of blood containing 0.6 per cent citrate within a few hours before a fatal outcome could 
bo expected. This is equivalent to 37.8 Gm. of citrate. In each 500 c.c. liottle given to our 
patient there was 75 c.c. of anticoagulant containing 2.2 per cent sodium citrate and 0.8 iier 
cent citric acid. Ultimate concentration was 0.33 per cent sodium citrate and 0.12, per cent 
citric acid. Therefore, 7,500 c.c. of whole blood contained 24.75 Gm. of sodium citrate and 
9 Gm. of citric acid. 

It is interesting to note that the blood loss in this case was greater than 100 per cent. 
According to the Ashby method,^ one bottle of blood forty-eight hours after administration 
corresponds to a cell volume of 2.8 per cent (350,000 red blood colls per cubic millimeter). 
The patient’s count at forty-eight hours showed: 

Total red cell count 
Transfused rod cell count 
Cell volume of patient 
Allowance for 15 bottles of blood 

Summary 

1. Patient received 7,500 c.c. of whole blood m a six-hour period which attests the value 
of an efficiently functioning blood bank. 

2. Rapidity of administration can be easily accomplished by a sjTinge and a three- 
way stopcock. 

3. Group O Rh-positive blood has a low titer (1-200 or less) of Anti-A and/or anti-B 
agglutinins and hemolysins. 

4. Citrate has low toxicity, a 52 Kg. woman tolerating 33.75 Gm. 

5. Active and proper therapy aids in the establishment and maintenance of kidney 
function post transfusion. 

References 

1. Sheldon, T. H., Lundy, T. S., and Adams, R. C.; Anesthesiology 7: 122-131, 1946. 

2. Whitby, Sir Lionel; J. Roy. Army M. Corps 85: 266-270, 1945. 

3. Dacie, J. Y., and Homer, G. F.: The Lancet 1: 371-377, 1946. 

4. Smith, O. F.: Multiple Transfusions, Rhode Island M. J. 29: 107, 1946. 

5. Dill, L. V., and Murphy, C. J., Jr.: M. Ann. District of Columbia 15: 214-216 1946. 

6. Tisdall, L. H., et ah: Am. J. Clin. Path. 16: 193-206, 1946. ’ 

7. Weiner, A. S.: Am. .1. Clin. Path. 16: 233-243, 1946. 

8. Crook, C. E., et ah: Surg., Gynec. & Obst. 82: 417-423, 1946. 

9. Muirhead, E. E., et ah: Surg,, Gj-nec. & Obst. 82: 405-413, 1946. 

10. kloloney, William C.: Brit. M. J. 2: 916-918, 1945. 

11. Bruneau, T., and Graham, E. A.: Arch. Surg. 47: 319-325, 1943. 

12. Suter, AL, and Wichser, C.: Air. J. Obst. & Gynec. 55: 489-496, 1948. 


3.850.000 

5.250.000 
38 per cent 
42 per cent 



Volume 57 
Number 5 


EUPTUEED ABDOMINAL PEEGNANCY 


1009 


poundj 11 ounce baby girl Eved for four hours and post mortem revealed atelectasis with no 
other abnormalities except facial deformity. Suter and Wichser^s found that 3S.7 per cent 
of living viable babies in extrauterine pregnancies were deformed and 24.3 per cent of the 
babies died before the eighth day. They quoted Winckel as stating that 75 per cent of all 
deformed children had abnormalities of the head. Follouang operation, the patient’s pulse 
which had been unobtainable became discernible but was too rapid and weak to be counted. 
Blood pressure was 70/50 at this time. Nasal oxygen was started, and blood and plasma 
were given under syringe pressure through cutdowns in both arms. Despite the eight bottles 
of whole blood ( the first three, group A crossmatched, tlie remainder group 0 unmatched) 
and 750 c.c. of plasma, the patient again went into deep shock. Blood pressure and pulse 
were unobtainable, red blood cells 3.05 millions, hemoglobin 10.7 Gm. (73 per cent), hemato- 
crit 32. The abdomen was distended, tense, and dull to percussion. It was felt that the 
patient was hemorrhaging internally and the abdomen was reopened through the old incision 
at 2:45 p.m. (two and one-half hours after the fi;rst closure) under light gas-oxygen an- 
esthesia. Approximately 2,000 c.c. of blood and clots were removed from the peritoneal 
cavity and a bleeding area the size of a dime was found on the right posterior margin of 
the placenta. This area was the site of active hemorrhage. The placenta and membranes 
were delivered through the abdominal wound and, as they were not attached to the intestines, 
clamps were placed across the omental attachment above, and the right Fallopian tube below. 
These attachments were cut and sutured. The raw area in the right gutter was packed with 
Oxj^cel gauze, the abdomen closed with through-and-through silver wire, and the skin with 
interrupted black silk sutures. During this procedure and immediately postoperatively, an 
additional seven bottles of whole blood (six, group 0 unmatched, one, group A crossmatched) 
and 500 c.e. of plasma were administered. Patient had a slight chill at this time. At 6:00 
P.M., the blood pressure was 120/80, pulse 140, temperature 103.6® F., red blood cells 3.4 
millions, hemoglobin 15.8 Gm. (106 per cent), hematocrit 47. The patient was taken to her 
room and placed in an oxygen tent and a Miller-Abbott tube inserted. Penicillin, 75,000 
units every three hours and a course of Prostigmine were ordered. During the next twenty- 
four hours, sixteen ampules of sodium lactate were administered. Tlie latter was given in 
glucose, in distilled wmter, and in normal saline. She W’as also given Parenamine, and vita- 
mins at the same time. Urinary output during the first seven postoperative hours was 1,500+ 
c.c. (via retention catheter) ; the urine was alkaline, containing 5 to 10 red blood cells per 
high power field. 



2nd DAT 

3rd day 

5th day 

7th day 

llTH DAY 

12th day 

Output (c.e.) 

4,140+ 

2,950 

1,200+ 




Intake (c.c.) 

5,000 

3,260 

3,320 




Eed blood cells 

4.85 

3.85 

4.15 



4.7 

Hemoglobin 

14(97%) 

11.3(77%) 

12.5(86%) 


16(108%) 

14(.96%) 

Hematocrit 

40 

38 

40 


47 


Urea 

14 

15 

18 

24 



Uric acid 

2.4 



3.6 



Chlorides 

560 

610 


568 



Total protein 

5.0 



5.8 

7.7 

7.2 

Carbon dioxide 

52.3 



37.4 



Icterus index 

2.5 






V.D.B. 

0 







The patient was given fluids (with Miller-Abbott tube clamped) on morning of Sep- 
tember 27 (40 hours postoperative), which she retained. The Miller-Abbott tube was with- 
drawn that same morning. Blood pressure mauitained at 115/70 and pulse came down to 
80 on September 26. The temperature returned to normal on September 27. Oxygen ^yas 
stopped at this time and the patient placed on a soft diet with no distention present. A.side 
from a fear of impending death, the patient’s convalescence was entirely uneventful, and she 
was allowed out of bed on September 30 (sixth postoperative day). On October 2, the black 
silk sutures wore removed and the wound looked clean at that time although there vas . ig i 
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Red blood cells 2.8, hemoglobin 39 per cent, white blood cells 35,600. Five hundred cubic 
centimeteis of plasma and 500 c.c. of whole diluted blood were .started in botli arms. During 
surgery another 500 c.c. of blood weie given. 

When the abdomen was opened under ether and nitrous oxide anesthesia, the peritoneal 
cavity was filled with fresh and old blood, and much soft, mushy, brainlihe material. The 
utei-us was the size of six and one-half to seven months’ gestation, and intact. A large, rup- 
tured, left ovarian cyst nas delivered ■v\ith frayed margins. The right ovary contained a 
corpus luteum of pregnancy. The impression nas that of a unilateral, ruptured, maligrrant 
ovarian tumor. Owing to the patient’s critical condition, only a salpingo-oophorcctomy was 
done, and the abdomen was closed immediately. 

Pathology report by Alex B. Ragins, M.D. ‘^Specimen of ovary presented a moi collated 
appearance, the largest fragment measuring 15 by 9 by 2 centimeters. The free surface was 
light purplish-gray, smooth, and appeared to be part of a cyst filled with soft, putty-like 
material. Microscopic section of ovary revealed a very anairlastic undifferentiated carcinoma 
of the ovary with a tendency to form glandlike .structures.” 



Fig. 1. Ovarian tissue revealing a very anaplastic undifferentiatecl carcinoma, with tendency 

to form glandlike structures 

Her postoperative course was uneventful. Ten days later, x-ray therapy was started. 
It was decided to give the patient a full course of therapy before further surgery was con- 
templated. Twenty-five days postoperatrvely, she went into labor and passed a macerated 
fetus of about six and one-half months’ development. The patient received 250 r. (in air) 
through eight portals, for a total of 3240 r. per portal. Subsequently she refused further 
surgery and hospitalization. We had planned to do a total hysterectomy and a right salpingo- 
oophorcctomy. According to the relatives, the patient is now in Jackson, Mississippi, and is 
reported to feel perfectly well. 


Summary 

1. Pr imary ovarian malignancy complicating pregnancy is uncommon. 

2. Nineteen authentic cases are reported in the literature; of these nine are sarcomas, 
the remainder being carcinomas. 

3. That herewith reporled is the only case of ruptured ovarian malignancy associated 
with pregnancy. 



SPONTANEOUS RUPTURE OF A PRIMARY CARCINOMA OP THE 
OVARY COMPLICATING PREGNANCY 

August Daro, M.D., Clair M. Carey, M.D., and Bruce P. Zummo, M.D,, 

Chicago, III. 

(From the Departments of Obstetrics, Cook County Sospital and University of Illinois 

School of Medicine) 

P EIMAEY malignancy of the ovary complicating pregnancy is uncommon. Case reports 
are conspicuously few in the literature. It has been stated by Szathmaryo that 5 to 7 
per cent of ovarian tumors associated with pregnanc}”^ are malignant. Traut and Kuder re- 
ported 53 ovarian, tumors in 2,300 deliveries. Two were malignant; an incidence of 3.7 per 
cent.ii At the Cook County Hospital, this is the only recorded proved case since 1932. 

In 1942 Brossert presented fifteen authentic cases .12 His summary failed to include 
cases reported by Danforth and Greenhill.T, s in 1933, Van Szathmary stated that he 
had found thirty-nine eases in world literature, of which seven were sarcomas and thirty- 
two were carcinomas.^ Most of these cases, however, were obtained from various clinical 
tabulations of ovarian tumors. In most instances authenticity of the malignancies, in the 
presence of pregnancy, was not verified by microscopic study. 

We wish to present a case, and to add to the official list the following cases: Wells 
(1882), Casati (1883), and Murphy (1895), as revealed-by Swan in 1898d We feel that the 
case of Hempel, which was evidently a bilateral Krukenberg ovarian tumor secondary to car- 
cinoma of the stomach, should not be included in the list of primary ovarian malignancy com- 
plicating pregnancy. This brings the total number of authentic reports to nineteen. 

Case Report 

B. H., a 24-3^ear-old Negro woman, gravida iii, para ii, was admitted to Cook County 
Hospital on July 10, 1947, in the service of Dr. Daro. Her last period had occured on Oct. 3, 
1946. She attended prenatal clinics of the Infant Welfare Society. Their initial examination 
on Feb. 2, 1947, showed no pelvic pathology. 

Her complaints on admission were: abdominal cramps for two days, fainting and 
weakness for the past five hours. Pregnancy had been uneventful until two days prior to 
admission, when she noted the onset of lower abdominal discomfort. The pain was inter- 
niittent and mild at first, but became more frequent, severe, and diffuse. About five hours 
prior to admission, the pain suddenly became sharp, and the patient felt weak and faint. 
Her abdomen began to feel “bloated.’' She -was seen by physicians from the Chicago Ma- 
ternity Center. They found her in shock, with a blood pressure of 70/40, gave plasma and 
stimulants, and sent her to Cook County Hospital. 

Bhysical examination on entrance revealed an acutely ill Negro woman, manifesting 
mild dj'spnea and beads of perspiration on her forehead. Her blood pressure was 90/60, 
temperature 97° P., and respirations 28. The skin was cold and clammy; the conjunctivae and 
oral mucosa were pale. Lungs were clear and resonant. Abdomen was distended, tense, and 
t}mpanitic. Liver, kidney, and spleen were not palpable. Peristaltic sounds were absent, 
^ndus of the uterus extended two finger breadths above the umbilicus. Corpus felt firm, 
tense, and somewhat tender to palpation. Fetal sounds were not made out. Ex-ternal genitals 
^'•ere negative, with no evidence of fresh or old blood. Clinical impression was: abruptio 
P^lacenta , or possible ruptured uterus. Urine rvas negative for sugar, acetone, and albumin. 

‘Presented before the Chicago Gynecological Society, Feb. 20, 1948. 
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DYSGERMINOMA OVARII- 

Edward S. Burge, M.D., Evakstox, III. 

T he following two cases were seen with Dr. E. L. McGill and Dr. .T. L. Hagan, respectively, 
at the St. Francis Hospital in Evanston, 111., and it is with their courteous consent that 
this report is made. Both cases are of dy.«germinonia ovarii, or, as tlicy are sometimes called, 
seminomas. In each case, repeated strongly positive Aschhoim-Zondek and/or Friedman 
tests were obtained. The majority of the literature, including textbooks dealing with dys- 
germinoma ovarii, describe these tumors as incapable of producing demonstrable changes in 
hormone balance. 

The first case n-as that of a 23-year-old nun, first seen in August, 1939. She com- 
plained of having had intermittent left abdominal pain for six years, and then for the past 
year of an almost constant aching pain in her left abdomen. She had noticed her abdomen 
becoming larger. One year previous to admission she had had amenorrhea for four months; 
since then menses had been characterized 01113 - 1 ) 3 - irregularit 3 '. The o.nl 3 ' significant physi- 
cal finding Avas a S 3 nnmetrical firm abdominal tumor rising from the pelvis to 5 cm. above 
the umbilicus. There Averc no breast changes. X-ra 3 ’s of the abdomen Avere negative for 
fetal structures. The Aschheim-Zondek test Avas strongl 3 ' positive on three occasions prior 
to operation. At the operation a gro 3 '-pink, nibber 3 ', smooth tumor replacing the right 
ovar 3 ' was removed. Its greatest diameters Avere 39 Iw 22 In' 13 cm., and its Aveight 2.1 
kilograms. The rest of the pelvis Avas apparenth' normal, and the recover 3 ' Avas uneventful. 
Fourteen days postoperatiA’ely an Aschheim-Zondek test Avas negative, and in March, 1947, 
seven and one-half 3 'ears after surger 3 ', the patient Avas reported to be alive and well. 

The second case AA’as similar and first seen in September, 194G. The patient was 23 
3'ears old, unmarried, and had alAva3's been in good health. She had bled A-aginally for three 
AA'eeks in May, 194G, and had been told that she AA-as very anemic. In June, 194G, .she had an 
apparentl3' normal menstrual period, then amenorrhea for thirteen AA’ceks pieceding admis- 
.sion. For about six months she had noticed that her lOAver abdomen aa'Us enlarging, and the 
onh' significant finding on phy.sical examination AA-as a s3-mmetrical midline, nontender, tumor 
mass extending out of the pelvis to 3 cm. aboA-e the umbilicus. There were no breast changes, 
and x-rays of the abdomen Avere negatiA-e for fetal sti-uctures. Repeated Aschheim-Zondek 
tests Avere strongl3' positiA-e in tAvo laboratories, and Friedman tests Avere likeAvise positiA'e 
in a third laborator3'. At operation a gra3’ish-purple left ovarian tumor of rubber3' consistenc3’ 
measuring 18 b3' 20 b3' 14 cm. was remoA'ed. The other pelvic structures appeared and felt 
normal. Cut sections of the tumor were gray to gray-pink, Avith a feAV streaks and spots of 
yellow. There Avas onl3' one e3'stic area, 2 ^ cm. in diameter. The patient’s recoA-ery Avas un- 
eventful. Aschheim-Zondek tests done on the tenth and thirtieth day postoperatively were 
both negative, and a Friedman test done on the fourteenth postoperative day Avas negative. 
To date the patient is in good health. 

In summaiy, then, tAvo cases of dysgerminova ovarii Avere associated Avith strongly posi- 
th-e ‘ ' pregnancy tests ; ’ ’ these reactions became negative after the ovarian tumors were 
remoA-ed. The incidence of malignancy in these tumors has been reported as high as 30 
per cent. Both of these patients are liA-ing and aa-cII, one more than seven and one-half 3'ears 
after surgery. 

G36 Church Street 


♦Presented before the Chicago Gynecological Society, March 21, 1947. 


1014 



Volume S7 
Number S 


CAECINOMA OF OVAEY COMPLICATING PEEGNANCY 


1013 


4. Euptured ovarian malignancj' may simulate abruptio placenta, ruptured uterus, and 
the other conditions associated with pregnancy causing an acute abdomen. 

References 

1. Swan, W. E. : Johns Hopkins Hosp. Bull. 9: 56, 1898. 

2. Winckel, F. V. : Handbucli der Geburtshiilfe, Munich, 1906. 

3. Bumm, E. : Grundriss Zum Studium der Geburtshiilfe, quoted by Brossert.12 

4. Kosmak, G. W.: Am. J. Obst. 70: 1021, 1914. 

5. Zickel: Zentralbl. f. Gjmak. 31: 385, 1907. 

6. Szymanowicz, J.: Gjuiec. et obst. 6: 405, 1922. 

7. Danforth, W. C.: Am. J. Obst. & Gynec. 24: 455, 1932. 

8. Greenhill, J. P.: Am. J. Obst. & Gynec. 24: 789, 1932. 

9. Szathmar}'^, Z. V.: Ztschr. f. Geburtsli. u. Gynak. 106: 238, 1933. 

10. Trillat, P., and Puthod, A.: Gynec. et obst. 29: 513, 1934. 

11. Traut, H. F., and Huder, A.: Internal. Clin. 3: 285, 1940, 

12. Brossert, L. J.: Am. J. Obst. & Gynec. 44: 336, 1942. 

30 North Michigan Avenue 



1016 


BEILLY AND PECK 


Am. J. Obst. & Gyncc, 
May. 1949 


The febrile reaction during the carij' part of the illnc.sH was murhed. The Icmpcra- 
ture rose steadily to 10G.2° F. on the second po.stpartum day. Witli improvement whicli 
followed by the third day it remitted to 1011.4° F. and gradually fell to 301° 1. on the sixth 
day, becoming normal and remaining 'flat the T'cmainder of her postpartum course. Pulse 
and respiration followed closely changes in temperature. 

The spinal fluid was removed under increased pressure. It appeared cloudy with 
4,048 cells, 95 per cent polymorphonuclear leucocytes and ii per cent lymphocytes with 03 
mg. per cent sugar. A repeat examination of the spinal fluid at the end of the first post- 
partum day still showed increased pressure and cloudiness with 5,900 cells, 95 per cent 
polymorphonuclear leucocytes, 5 per cent lymphocj’tcs with less than 10 mg. per cent sugar 
and 191 mg. per cent total proteins. 

Smears and cultures remained negative. No bacterial agent was recovered by culture 
at the end of the fourth day. 

On the first daj^ of the illness 100,000 units penicillin were administered intrathecally 
and 50,000 units were given every 3 hours intramuscularly, with 2 Gm. sulfadiazene intra- 
venously every 4 hours. 

Fifty c.c. of 50 per cent intravenous glucose and later 1,000 c.c. of 5 per cent glucose 
in normal saline were given with the sodium sulfadiazene. On the following day .3,000 
c.c. of 5 per cent glucose in Finger’s lactate solution were administered. 

Sedatives as sodium Amytal were emploj'ed occasionally to induce sleep. 

2. Memngis7m(s . — Shortly after the appearance of the latter case of meningitis there 
were fifteen parturients who developed symptoms of meningeal irritation following therapy 
with caudal anesthesia. Duration of anesthesia ranged from 55 minutes to 135 minutes, 
45 c.c. to 85 c.c. of 1.5 per cent ^letycaine solution being administered. These cases ap- 
peared within a twent 3 '-four-hour period and presented var^’ing degrees of meningismus. 
Few of them complained of headache; more than half of them had nuchal rigiditi’ and 
hj'peractive deep reflexes, and in all of them a positive Kcrnig sign was illicited. Tem- 
perature remained normal throughout the postpartum course; symptoms and signs began 
to disappear after the second postpartum daj'. All recovered promptly without sequelae 
and were discharged on the seventh postpartum darx 

The spinal fluid of one of this group was removed without pressure. The fluid was 
clear with 200 cells, 95 per cent pol^-morphonuclear leucocytes. Smear and culture were 
negative. 

Discussion 

The anesthetic drug employed was 1.5 per cent Metycaiiie solution. This 
was made up from ampules by the hospital anesthetist. However, after the 
fifteen cases appeared with the syndrome of meningeal irritation, the 
Metj’caine solution has been supplied by Eli Lilly & Co. in containers ready for 
use in each case. More than 1,000 cases have been handled since this change 
without recurrence of these complications. 

There was_ no evidence to indicate an inadvertent penetration of the ane-s- 
thetie solution into the subarachnoid space in all of the foregoing cases. 

Summary 

1. The meningeal complications following successful therapy with continu- 
ous caudal ane.sthesia are summarized. 

2. Two cases of meningitis, one of which is reported herein, were encoun- 
tered. Recovery without sequelae followed in both instances. 

3. The sjTidrome of meningismus of varying degree, typical of a group of 
fifteen cases, was presented in brief. 

Acknowledgment is hereby given to Dr. Abraham Koplowitz for hi.s advice and co- 
operation and to Dr. Harrj' Warwick for his kindness in contributing his case of meningitis. 



MENINGITIS AND MENINGISMUS AS COMPLICATIONS FOLLOWING 
CONTINUOUS. CAUDAL ANESTHESIA 

Jacob S. Beilly, M.D., F.A.C.S., and Sidney J. Peck, M.D., Brooklyn, N. Y. 
(From the Department of Obstetrics and Gynecology, Betli-El Hospital) 

S INCE Hingson and Edwards^'^ first published their experience with employ- 
ment of continuous caudal anesthesia during labor and deliverj’, the number 
of cases similarly treated has steadily increased. More than 200,000 cases 
have been compiled.® The complications noted liave been indeed few and menin- 
gitis following successful therap}'- would seem to occur but rarely. The occur- 
rence of meningitis as a complication following caudal anesthesia has appeared 
in reports of three cases®’ ‘ ® which have been publi.shed to date. 

_ Our experience at Beth-El Hospital deals with approximately 7,500 par- 
turient cases. Reports of 250 cases® and 2,300^“ cases, respectively, have been 
published. Following successful therapy with caudal anesthesia of more than 
6,000 parturients, several cases of meningeal complications were encountered. 
A resume of these and a ease report of one of the meningitis patients follows. 

1. Meningitis. — There were two cases of meningitis as complications following the ad- 
ministration of caudal anesthesia. These cases were dissimilar only as to the severity of the 
clinical course and duration of illness. Both cases presented spinal fluid findings as in- 
creased spinal fluid pressure and cytology predominantly polymorphonuclear leucocytes. 
However, no bacterial agent was discovered; the smears and cultures were negative. 
Recovery was complete in both instances. 

The first case had a relatively mild course and was discharged in good condition on 
the seventh postpartum day. 

The second case is detailed: A. S. is a 27-year-old, white, para i, gravida ii, who 
was admitted to the hospital Aug. 21, 1947, in active labor. Temperature 98.6° F., pulse 
80, respiration 20, blood pressure 112/70, urinalysis negative. 

Continuous caudal anesthesia was administered for one hour and thirty minutes; 60 
c.c. of 1.5 per cent Metycaine solution was used. Labor was uneventful. She was de- 
livered of a 7 pound, 1 ounce living male child with low forceps and episiotomy. Die 
total duration of labor was thirteen hours. 

Headache and projectile vomiting developed three hours later; shortly following this 
there was nuchal rigidity and hyperactive deep reflexes; Kernig and Brudzinski signs were 
positive, bilaterally. She had twitching of the orbicularis oculi and levator palpebrae 
muscles. Six hours following delivery she was disoriented, became incontinent and 
comatose. Clonic convulsive seizures recurred during the several hours which followed, 
generalized muscular flaccidity appeared and the deep reflexes disappeared. Coma per- 
sisted throughout the second postpartum day and her condition improved by the end of 
that daj'. Consciousness returned and she began to utter sounds; speech was in mono 
sj'llables. Improvement continued gradually and by the end of the sixth postpartum daj 
she became alert, responded to questions, and possessed memory of recent events. Subse- 
quently she improved more rapidly; her memory of remote events returned. The patient 
became cooperative and by the thirteenth day she recovered completely, being neuro 
logically negative with a normal spinal fluid. On the fourteenth postpartum day she was 

discharged. 
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THE USE OF AN ESTROGENIC CREAM IN THE TREATMENT 

OF SENILE VAGINITIS 

Charles ]\I. jMcLakk, jM.D., New York, N. Y. 

(From ihc Department of Olstetria; and Gynecology, Cornell Univemity Medical School, and 

the Nctu York Hospital) 

V ulvovaginitis, atrophic vaginitis or senile vaginitis — atrophic condi- 
tions of the vagina] mneous membrane usually associated with hypo-estrin- 
ism — ^lias long been a therapeutic puzzle. Atrophy may be present in normal 
postmenopausal women without causing symptoms. However, when a condition 
or conditions such as itching, burning, dy.spareunia, vaginal discharge, and an 
acute inflammation develop, the discomfort of the patient is often very marked. 
It has been known that estrogenic hormones given by injection or by mouth may 
relieve these symptoms, but often the dosage must be pushed so high that irreg- 
ular or withdrawal bleeding may result. The use of an estrogen in a cream base, 
applied topically in the vagina by means of an applicator containing .446 mg. 
of dienestrol when full, has been reported by A. E. Rakoff, hl.D. (“A Clinical 
Evaluation of Dienestrol, a Synthetic Estrogen,” J. CUn. Endocrinol., October, 
1947) to help cure this condition without producing detectable side effects. 

In the course of this study the new potent estrogen, dienestrol, in a cream 
base,"' was given to every patient in the G.^^leeological Out-Patient Clinic of the 
New York Hospital who complained of symptoms associated with senile vaginitis, 
unless there was indication of speeifle infection or disease. Although a lai’ge 
number of patients received this medication, only 123 have had sufficient follow- 
up at the present time to be reported here. 

At the time of her first visit, each patient was given one tube of cream, 
instructed to use, every night, one applieatorful (4.46 Gm. of cream containing 
0.446 mg. of dienestrol) and to return to the Clinic in one, two, or four weelvs, 
depending upon the severity of the condition. If there was a four-week interval 
between visits, the cream was used up several days before her retuim visit. Some 
patients were subjectively and objectively cured in one or two weeks, and no 
more cream was given, but usually a second tube was necessary even though the 
improvement was apparent. All patients were examined at each visit. Vinegar 
douches were prescribed only when one of the complaints was that of a dis- 
charge. If the patient had a recurrence after discontinuing the cream, she was 
told to resume its use only as frequently as necessary to prevent discomfort, 
which usually meant once or twice a week. No complications were noted, even 
in those patients who used the cream irregularly for as long as twelve months. 
One patient, whose symptoms had improved, developed a definite rash two Aveeks 
after beginning treatment, but this disappeared Avhen the cream Avas discon- 
tinued. There Avere no other reactions noted. One patient, aged 60, aa4io Avas 
improving, shoAved some irregular uterine bleeding after using the cream dailv 
for several months, but this subsided Avhen the amount of cream Avas reduced 
to one-third applicatorful daily. 

In the 123 cases, 84, or 68.3 per cent, Avere definitely improved both sub- 
jectively and objectively, or AA^ere cured; 31 cases, or 25.2 per cent, Avere classed 

*Tlie estrog-enic cream (Dienestrol Cream) used in this study was supplied bv the Ortho 
Pharmaceutical Corporation, Raritan, N. j. 
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the interpretation that a concentration of the toxic products of placental necro- 
sis (histamine ?) on the adjoining maternal arteries, causes vascular damage, 
rupture, and hemorrhage. 

In fulminating abriiptio placentae, the infarction is of the early “E” type 
aiid often very extensive, involving one-half to two-thirds of the placenta 
(Pigs. 1, 2). In this ease, widespread damage to the underlying maternal ar- 
teries takes place, causing extensive extravasation, hemorrhage, and complete 
separation of the placenta. 

In summary, therefore, abruptio placentae should be considered as one of 
the three possible terminations of true toxemia of pregnancy after reaching the 
severe or pre-eclamptie stage, namel 5 ’- (1) abruptio placentae, (2) eclampsia, 
and (3) eclampsism. 

Discussion 

Despite the pioneer work of Young"* of Edinburgh in 1914, confirmed by our 
own investigations of the past fifteen j’^ears, also by Hunt, Patterson, and 
Nicodemus,® and in more recent years by Palkiner of the Rotunda,® the sig- 
nificance of acute and subacute hemorrhagic placental infarction continues to 
be questioned or denied. Failure to confirm these findings may possibly be 
attributed to attemjjting to cut and interpret the placental strips in the fresh 
state, rather than in the fixed state by use of ten per cent formalin for several 
weeks. 

Classification, Etiology, and Effects of Placental Infarcts 

There are two types of infarcts in the placenta, namely (1) the anemic 
and (2) the hemorrhagic. The anemic type, “A” and “B” (7, Figs. 1, 3) is 
undoubted^ due to obliterative endarteritis (8, Pig. 1) which very gradually 
shuts off fetal circulation to the dependent placental tissue. Slow necrosis of 
the villi occurs, inducing thrombosis of the intervillous maternal blood, which 
becomes hyalinizecl. The villi and their blood vessels are normal in size and 
are often termed “ghost villi” since they are pale, anemic, and do not stain 
(8, Figs. 2, 3). 

Grossly, the anemic infarct is white, occasionally slightly yeUow, and is 
very firm. It is usually found near the margin of the placenta where the arteries 
are small and more apt to be obliterated. Slow necrosis minimizes toxic products 
and the surrounding liyalinized maternal blood precludes dissemination into 
the maternal circulation. Anemic infarction, therefore, should have no rela- 
tion to toxemia and this is found to be the case, on comparing the clinical and 
placental findings. 

The acute hemorrhagic infarct, as seen in the formalin-fixed placenta, ap- 
pears as a dark oval or round area, sharplj^ demarcated from the surrounding 
normal light-colored placental tissue. The extent of the acute infarction varies 
all the way from an isolated round or oval area, one to several centimeters in 
diameter, to an elongated area of infarction, extending through one-third, one- 
half, or even two-thirds of the vddth of the placenta. (Pigs. 2, 3.) The isolated 
and confluent forms of the infarction take on much significance, as wll be seen 
in discussing the probable cause of the infarction. 

The consistency is still soft and spongy as the villi have not yet broken 
do^vn For this reason, the lesion does not shine or reflect the light when the 
strip is held toward the light, horizontally to the line of vision. On bending the 
entire strip, the infarcted area bends with it. 

IMieroscopicallv, if one has cut the block 1o include both the light and 
dark tissue, the light tissue is seen to be normal, the villi being of nonnal size. 
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as unimproved because they showed either no clinical improvement or were 
symptomatically no better. However, many of these patients were better either 
clinically’’ or symptomatically than when they were first seen. In 2 cases, or ,1 .6 
per cent, the condition was aggravated, and 6 cases, or 4.9 per cent, could not 
be evaluated because of, other complications such as trichomonas or monilia 
infections which developed after dienestrol therapy was begun, or liecause the 
patients were given oral estrogenic therapy^ for menopausal symiptoms soon after 
this treatment was started. 

We were particularly’- interested in 80 of the total number of cases who 
returned to the Clinic in from one to four weeks after receiving the estrogenic 
cream. The complaints of these 80 were as follows: itching, 36; discharge, 29; 
burning, 17 ; spotting, 7 ; dyspareunia, 8 ; with some patients presenting more 
than one complaint. The diagnoses made were: senile vaginitis in 63 cases; 
pruritis vulvae, 3; leucoplalria, 5; kraurosis, 1; and others such as vulvovaginitis, 
vuhdtis, and traumatic vaginitis in 17 ; some cases having more than one diag- 
nosis. We have divided these 80 as follows : 


CONDITIOK 

FOLLOW-ITP IK 

IMPROVEMENT 

NO 

IMPROVEMENT 

AGGRAVATED 

1 -week 

s 


4 

1 

2 weeks 

2G . 


7 

0 

3 or 4 weeks 

25 


9 

0 

Total 

59 


20 

1 


The 43 remaining patients, of ■whom six were eliminated as explained pre- 
viously, did not return until after at least four months and of these, twenty-five 
were improved, eleven unimproved, one worse. 

The cream was used also on two children having a nonspecific vaginitis, one 
aged 6 and the other 10 years. In both cases the discharge cleared up very 
promptly’’ and did not recur. However, because of the possible unpleasant com- 
plications associated with vaginal manipulation in children, we believe that some 
other form of therapy’- is preferable. 

_ Although previously it had been thought that an estrogenic cream was con- 
traindicated in leucoplakia, dienestrol in a cream base u’as prescribed for five 
such eases only as a means of controlling the extreme itching and excoriation, 
with quick and excellent results in four cases. 

Summary 

In this investigation 123 patients received dienestrol in a cream base for the 
treatment of atrophic changes occurring in the vaginal mucosa. All of these 
patients, with the' exception of two children and two adults, were over 40 y^eais 
of age. In 68.3 per cent of the cases, after receiving this type of therapy, the 
'’aginal mucosa appeared healthy’- and the patients had no complaints. Those 
patients who returned to the Clinic at the end of one week of treatment showed 
yapid improvement. Although 25.2 per cent of the cases were classified as un- 
»oproved, it must be noted that some of this group showed either symptomatic 
or clinical improvement. Belief of symptoms had to be accompanied by clinical 
I’osponse before the patient was considered improved. Further topical apphea- 
doii of the estrogenic cream was prescribed if symiptoins reeuired. The a^elagc 
healthy vagina was maintained in some' instances by*- using dienestro one 
three times a week over a period of months. No untoward effects veie no e 
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SPONTANEOUS RUPTURE OF A NORMAL UTERUS ASSOCIATED 
WITH PLACENTA ACCRETA FORMING A CENTRAL 
PLACENTA PREVIA 

Claude G. Callender, M.D., and I^dward L. ICing, jM.D., New Orleans, La. 

(From the Departments of Gynecology and Obstetrics, The Tnlanc University of Louisiana 

School of Medicine, and Charity JTospital) 

T he spontaneous rupture of a normal uterus before tlie onset of labor is an c-xccedingly 
rare obstetrical emergency. Generally speaking, the incidence of rupture of the uterus 
varies from one in 95 (Wliitacre and Lang, Peiping Union Medical College^) to one in 3,029 
(Dugger, County of Philadelphia, Penns 3 dvania, 1945). A figure of one in 2,000 approaches 
the average reported. 

Mrs. M. D. A., a white woman, aged 30 years, was admitted to the Charity Hospital at 
New Orleans on Jan. 6, 1947, at 3:30 r.M. Her last menstrual period was March 5, 1946, 
and expected date of confinement, Dec. 12, 1946. Her onlj' other pregnancj' eight j'cars before 
terminated in a difScult breech deliver}' after a forty-eight hour labor, followed by post- 
partum hemorrhage, manual removal of the placenta, and morbidity which persisted for one 
week. No surgical procedures and no abortions, spontaneous or induced, were admitted. 

The present pregnancy, under the supervision of her family physician, had been un- 
eventful except for a few days’ hospitalization at the .«ixth month for vaginal bleeding which 
subsided with bed rest and progesterone. 

On the evening before admission the patient noted mild lower abdominal cramps which 
were not sufficient to keep her awake. She was awakened, however, at 3 a.ji. with a moder- 
ately severe constant abdominal pain. She entered the local hospital at 7 a.m., at wliich time 
her physician saw her. After three to four hours during which several examinations revealed 
no progress in labor, the pain became much more intense and flat plate of the abdomen re- 
vealed the fetus in a transverse position. She was then sent to New Orleans by ambulance. 
No sedatives and no oxytocies were given. A slight amount of vaginal bleeding occurred 
en route. 

Physical examination on admission revealed an acutely ill, markedly obese woman in 
profound shock. The blood pressure was unobtainable and the pulse 150. The abdomen was 
somewhat distended, and the lightest palpation caused the patient to react violently. The 
remainder of the examination was negative except for a pallor of the palms, nail beds, and 
mucous membranes. 

The blood pressure rose to 120/90 shortly after a transfusion of whole blood was Do 
gun. Vaginal examination disclosed a long hard cervix admitting one finger to the internal 
os. No presenting part could be felt through the lower segment. No vaginal bleeding oc- 
curred. An x-ray plate uf the abdomen revealed the fetus in a transverse lie, with the head 
on the mother’s right. 

Catheterized urine on admission showed 2 plus albumin, sugar negative. Sediment con- 
tained granular casts and 10 to 20 white blood cells per high power field. The admission 
hemoglobin was 10.5 Gm. The Kline and Kolmer tests were negative. 

A tentative diagnosis of rupture of the uterus versus premature separation of the pla- 
centa -sv-ith concealed hemorrhage was made and the patient was laparotomized under ethylene 
and ether anesthesia. A second and a third transfusion were given during the operation. A 

*The incidence of pelvic deformities associated with osteomalacia and the prevalence of 
untrained midwives is held accountable for these figures. 
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midline subumbilical incision was made and when the peritoneum was opened the cavity- 
was seen to be filled with blood and the dead fetus was lyinpj free in the upper abdomen. 
The rent in the utqrus was transverse across the fundus from one cornu to the other. Tlie 
placenta M'as still attached and occupied the position of a true phicenta previa centralis. The 
uterus was firmly contracted. An omental adhesion was noted on tlie posterior aspect of tlie 
fundus. After removal of tlie fetus, a subtotal hy.stcrcctoniy was done witli the placenta in 
situ. 

Subscquenrmicroscopic section through the site of placental attachment revealed chorionic 
villi deeply invading the, uterine myometrium — a placenta increta (Irving and ITertig). 

Convalescence was marked by temperature elevation to as high as 101° F. to the fifth 
postoperative day and a moderate ileus for forty-eight hours. Penicillin, 50,000 units every 
0 hours, had been started just prior to operation. The patient was discharged on the eighth 
postoperative day, and has been seen twice in the postpartum clinic and is in excellent health. 

Summary 

An unusual case report is presented in which .spontaneous rupture of an apparently 
normal uterus occurred in conjunction with a placenta accrcta which formed a central placenta 
previa. The mother recovered. The only clues as to previous uterine trauma were the history 
of a long hard breech delivery, and the finding of an omental adhesion near the site of the 
rupture. No oxytocic drugs had been administered. 



MYASTHENIA GRAVIS COMPLICATED BY PREGNANCY- 

Charles E. Galloway, M.D., Evanston, III. 

T his is only the second case of myasthenia gravis complicated by pregnancy which we 
have had in the history of the Evanston Hospital. 

The patient, IMrs. J. M. C., aged 27 j'cars, para i, vi'as sent to me by Dr. L. Blakenian 
of Chicago. This patient was also seen in consultation a few years ago by Professor Veit 
of Harvard. The weakness complained of most is that in the right arm and leg. The 
patient is 5 feet 6 inches tall, and when first seen, 7 months pregnant, she weighed 169 
pounds. Her average weight, however, is 155. Her onl 3 '^ medical history was that of an 
appendectomj'' at the age of 17 and a pilonidal cyst removed at the age of 16 j’oars. Diag- 
nosis of myasthenia gravis was first made in 1944. There was no anemia in this case, the 
lowest blood count being hemoglobin of 81 per cent and red blood cells 3,840,000. This 
patient, as stated before, when first seen weighed 169, but just before delivery she 'had 
lost 3 pounds and the weight at that time was 166. There was no evidence of aiy toxemia. 
The patient was Eh negative and married to a husband who was Eh positive. When first 
seen, this patient was taking a routine dose of Prostigmine but was unable to walk at ary- 
one time more than two blocks. She could start out from her home and ly stopping fre- 
quently she could walk to the end of the block in which she lived, rest a while, and return 
to her apartment. She was also unable to do housework for any length of time. She 
could, by resting frequentlj^, not become too fatigued after she had attempted some simple 
housework. 

She went into labor on Sept. 4, 1947, at about 9 a.m. and by 11 a.h. was having strong, 
four-minute pains. By 2 p.m. the pains were every two minutes and quite normal in strength 
and character. At 7 r.ar., however, she had only 2 cm. dilatation. At that time her pulse 
was 105, her eyelids were drooping, she found it very difScult to swallow and speak and her 
lespirations had increased. Due to the fear of a respirator}’^ collapse, it was deemed ad- 
visable to terminate the labor. This was then done under local anesthesia at 8:30 r.M. 
after approximately eleven hours of labor. 

During her labor she received Seconal, grains 1%, at 11:15 a.m. At 4:50 p.m., we 
started 1,000 c.c. of 5 per cent glucose in water. At 4:50 p.m. she received another ampule 
of Prostigmine and at 4:30 p.M. she was given 50 mg. of Demerol. At 7:15 p.m., prior to 
operation, she was given scopolamine, ^50 grain. The bag of waters wms intact and the 
elivery was effected under a local 1 per cent procaine anesthetic. After delivery, she -was 
gnen Prostigmine 1 - 2000 , 1 c.c. twice a day and aspirin and codeine for pain. She found 
1 possible to enter into about the same amount of activitj’’ following operation as the 
lUerage patient, except that her periods out of bed were somewhat shortened as she would 
become short of breath and undulj'- fatigued. She left the hospital on the twelfth post- 
partum day and at home is still using Prostigmine. She was last seen on March 8 , 1948, 
m at that time could care for her baby to some extent, but Avas somervliat confined to the 
louse except for special occasions. 


Presented before The Chicago Gynecological Society, March 19 , 1948 . 
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HEMOERHAGE FROM A RUPTURED VARICOSITY IN THE PLACENTA 
WITH DELIVERY OF A LIVING FETUS 

Henry C. Frecii, M.D., F.A.C.S., Savannah, Ga. 

(From the (f'arrcn A. Candler Jlosintal ) 

T here is only one mention of this condition in u textbooki and only two similar eases 
have been reported.^- s The fetus was lost in both of the latter. 

Mrs, M. C. D., aged 19 years, married six months. Slic became pregnant in Ai)ril, 
194:7. Her expected date was calculated to be around Jan. 11, 194S. She had a normal 
antepartum period. 

On Dec. 25, 1947, she was admitted to the hospital in labor at 11:30 A.M. Her pains 
were regular at intervals of five minutes lasting thirty to forty-five seconds. Her condition 
was good. The fetal heart tones, 120, wore heard in tlie right lower quadrant. Blood pres- 
sure was 120/80; urinalysis was negative. She progressed normally and at 3 A.M. on Dec. 20, 
1947, she was taken to the delivery room, with the cervix completely dilated. The membranes 
were intact and bulging through the labia, the head was on the perineum, the rectum was 
bulging. At 3:25 a.m. the membranes ruptured spontaneously and there was a gush of bright 
red blood from the vagina. 

A low forceps delivery was immediately performed and a living male infant weighing 
five pounds, three ounces was delivered at 3:30 a.m., followed b}" a large gush of grossly 
bloody amniotic fluid when the body of the baby was delivered. The placenta was expressed 
in about three or four minutes. There were just a few small clots and a little fresh bleeding. 
The placenta was of moderate size, well developed, and showed no evidence of rctroplacental 
hemorrhage nor infarcts. There was no evidence of placenta previa marginalis. The cord 
was attached a little off the center, was of moderate length, and showed no abnormalities. 

Examination of the fetal surface of the placenta showed several patches of ecchymosis 
under the amnion. Closer inspection revealed a small opening on the fetal surface of the 
placenta, which evidently was the site from which the hemorrhage had occurred. The lesion 
was a rupture of a small varicosity about 4 inm. in diameter, located about 4 cm. from the 
periphery on the fetal surface of the placenta. 

Tlie hemori'hage was entirely fetal, none of it was coming from the mother. In Leff 's 
case^ the membranes ruptured six hours previous to tlie delivery and the child was stillborn. 
Bannenberg ’s case2 resulted in a delivery of a stillborn fetus. 

As Leff states, "What to do at the time of the hemorrhage is the problem to decide.” 
Placenta previa and extensive separation of the placenta must be ruled out. If the fetus is 
dead and the mother is in good condition interference is not wai ranted. If the hemorrhage 
occurs when the cervix is not dilated, the fetus would probably be dead before a cesarean 
section could be done. In this case it was fortunate that the cervix was fully dilated, the baby 
small, and the forceps were ready for routinely lifting the liead over the perineum in a 
primipara. 

Rupture of a velamentous cord resembles this condition and two such cases have been 
reported by Kosmak.^’ ® 
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Abortion 

Whitacre, Frank E., Hingson, Robert A,, and Turner, Henry B,; The Treatment of 

Eclampsia by Means of Regional Nerve Block, South. jM. J., page 920, Oct., 1948. 

The clinical and pathological evidence supports the concept that eclampsia is the 
result of angiospasm. The electro-encephalographic tracings taken during convulsive 
seizures ai’e typical of those induced by anoxia which in the case of the eclamptic results 
in angiospasm. Tlie pressor substances probablj' oiuginate in the placenta. 

Regional nerve block controls the hypertension and convulsions of eclampsia 
through sedation and vasodilatation. I’his is followed by increased renal circulation which 
favors an increase in urinary output, reduces blood pressure, and thus relieves the cardiac 
load. This in turn prevents pulmonary edema, the most common avenue of exit for the 
eclamptic. The absence of severe narcosis in babies is an important factor in evaluating 
the regional nerve block in the treatment of eclampsia. Regional anesthesia is induced b}' 
continuous caudal administration of a 1.5 per cent solution of Metycaine in a dose of 
one to two c.c. each hour. Anesthesia is maintained throughout labor and the results have 
been gratifying. William Bickers. 


Knseman, M. M.; Intrauterine Penicillin, Edinburgh U. J., page 293, IMay, 1948. 

The author reports seven cases of incomplete abortion, one case of septic abortion, 
and two cases of local uterine puerperal infection, and one case of functional uterine 
66 ing treated with intrauterine penicillin. Two techniques are given, one continuous 
an the other intermittent. In both techniques a rubber catlieter is sutured through the 
cervix. In the continuous method, 500,000 units of penicillin are diluted in 500 c.c. of 
normal saline and instilled in the uterus at the rate of 30 to 35 drops a minute. 

pproximately 2,000,000 units are given every 24 hours. In the intermittent method, 
^ e penicillin is instilled at three-hour intervals. The author has shown that penicillin 
IS absorbed from the uterine cavity and produces elfective bacteriostatic levels in the 
mi 1 suggested that this method might be used prophylacticallj’' and also 

mig It he of advantage in combating anaerobic streptococcus infection and infections with 
the Clostriaium roelcMi. p,. Hellman. 


Cancer, Maiig'nancies 

Mark^ Joseph H., and Wittenhorg, Martin H.: Results of Treatment of Carcinoma of the 
vary With Data on Age, Incidence of This Disease, Surg., Gynec. and Obst., page 
541, Nov., 1948. 

we authors report a series of 76 patients with carcinoma of the ovary, 57 of whom 
ollowed until death. Fourteen showed a five-year survival rate. Although not all 
IV ^ ®PP6i'tunity to live five years, the calculated five-year survival rate 

as _1 pev cent. The authors believe that surgery for carcinoma of the ovary should 
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be accompanied by x-ray therapy in all cases. They state that it is excellent insurance 
postoperatively. It may occasionally result in a cure even in advanced stages of the 
disease. The authors believe that the surgeon should not risk the patient’s life with 
too meticulous removal of the carcinoma but that he should remove the easily accessible 
masses and then rely on x-ray. They state that x-ray therapy may bring gratifying relief 
even when cure is not achieved. The age, specific incidence in 49‘i cases of carcinoma 
of the ovary is shown. There was a definite decrease in the incidence of this type of 
carcinoma after the sixth decade. It, therefore, differed radically from other types of 
malignant tumor, which show an increase in incidence ivith age. L. hf. Hi;nijMAN'. 

Sicard, Andre: The rreq,uency of Ovarian Metastases From Carcinoma of the Breast, 

Presse Med. 56: 606, Sept. 4, 1948. 

The author, after reviewing 38 cases of breast carcinoma as related to surgical castra- 
tion to control hormonal influence of the ovaries upon breast neoplastic metastases, found 
these observations after dividing his scries into two groups: (1) In a subgroup of 23 
women submitting to mastectomy, he discovered in two women microscopic ovarian 
metastases upon removal of the ovaries, an incidence of 11.0 per cent. In all instances 
the patients presented no clinical evidence of metastases. (2) In a second group of 15 
women having obvious bone, nerve, or organ metastases, early or late, following mastec- 
tomy, he found ovarian metastases in nine cases, an incidence of 60.0 per cent. 

Sicard concludes that surgical castration i.s, therefore, indicated after mastectomj' 
for carcinoma of the breast if one would control metastasis. He found radiotherapy in- 
adequate. CuAiR E, Folsome. 

Emge, Ludwig A.: Six Cases of Primary Carcinoma of the Fallopian Tube, We.st. J. Surg. 

66: 334, June, 1948. 

Six cases of primary carcinoma of the tube are reported among tubes removed from 
2,000 patients, an incidence of 0.3 per cent. The vagaries of sjunptomatic manifestations 
obscure preoperative diagnosis to such a degree that early recognition of tumor is im- 
possible. The author admits that ho has nothing new to offer which might aid in earlj' 
diagnosis, but ho does emphasize the need for surgical exploration of obscure pelvic 
lesions when seen during the fifth and sixth decades of life. The more universal employ- 
ment of the Papanicolaou smear and the more frequent use of hysterosalpingography maj' 
offer something for the future. William Bickers. 

Acosta-Sison, H.: Dangers of Myometrial Chorionepithelioma Caused by Failure of Early 

Diagnosis, Philippine J. Surg. 2: 240, Nov.-Dee., 1947. 

Chorionepithelioma originating in the myometrium, without an endometrial focus, 
is most difficult to recognize clinically. Uterine bleeding is apt to be mild and delayed 
and curettement does not retrieve tumor tissue. Recognition thus disguised, the growth 
extends toward the uterine serosa. Intraperitoneal hemorrhage may force a diagnostic 
laparotomy. 

Of 46 cases of chorionepithelioma admitted to the Philippine General Hospital in 
three years, eight were primary in the myometrium. In five of these, abnormal bleeding 
did not appear until 14 to 36 months after expulsion of the conceptus. In the one case so 
tested, the Friedman reaction was negative. 

In addition to pregnancy gonadotropin titration, the author recommends his “HBEs 
method” for diagnosis. This is (H) a history of expulsion of an abortus, a term preg- 
nancy, or a mole, (B) uterine bleeding, and (1) enlargement and softening of the corpus 
uteri. Unless there is a current abortion, this .syndrome may signify a myometrial 
chorionepithelioma. Irving L. Frank. 
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Savran, J., Sayer, E. A., and Schradiak, C. B.: Primary Malignant Melanoma of Female 
Urethra, Am. J. Surg., page 743, May, 1948. 

The authors briefly review the literature of the fourteen reported cases with this 
lesion and add one of their own. This reported melanoma was treated by local excision and 
her course was one of steady decline until her expiration 19 months later. No autopsy 
was performed. . Gusberg. 


Cesarean Section 

Ritala, A. M.: A New Modification of the Technique of Cesarean Section, Acta obst. et 
gynec. Scandinav. 26: 604-609, 1946. 

The author presents, wdth aid of eight drawings and four photographs, a modification 
of cesarean section. He utilizes the round ligaments to peritonealize and strengthen his re- 
pair of the uterine incision. Ritala contends this method offers two advantages: (1) 
prevention of scar in subsequent pregnancy, and (2) correction of uterus to normal ante- 
flexed position. Clair E. Polsome. 

Perez, Manuel Luis, and Echevarria, Ramon: Intraperitoneal Sulfonamide Prophylactic 
Treatment and Penicillin Therapy in Potentially Infected Cesarean Sections, Rev. 
obst. j ginec. 7: 166-197, 1947. 

The authors collect several series of cesarean sections treated wdth intraperitoneal 
sulfonamides and penicillin therapy. Twenty-six cases wmre from the T. De Alvear 
Maternity Hospital; eight cases from the senior author's private practice; nine cases from 
the junior author’s private practice and twenty-six cases from the private practices of 
Drs. de la Colina, Rosonvasser, and Alonti. 

In all sixty cases the patients received 4 to 6 Gm. of sulfonamide powder intra- 
peritoneally at time of the section. In several instances the sulfonamide dusting included 
application of it into the uterine cavitj' and wound. With but few exceptions, the patients 
received, in addition, doses of 20,000 Oxford Units of penicillin every 3 to 4 hours for an 
average total range of 400,000 to 600,000 units. In a few instances as much as 1,000,000 
0. U. were used. Only eight of the sixty cases showed any untowmrd febrile response. 
One death occurred in the clinic series. Three patients had delajmd hospitalization because 
of pelvic thrombophlebitis. The majority of the cases left the hospital in 10 to 12 days, 
some as early as the seventh day and one on the tw'entieth day. In the fatal case, the 
patient died of a postoperative accident (fecal fistula and peritonitis) 37 days after her 
section. 

In all 60 instances, the patients gave histories of intrapartum obstetrical complica- 
tions W’hich would classify them as potentially infected cases. The authors conclude that 
the simple use of local intraperitoneal sulfonamides wdth subsequent penicillin therapy 
is adequate and less hazardous than specialized cesarean section operations. 

Clair E. Folsome. 

deCarle, Donald W., and Durfee, Raphael B.: The Pfannenstiel Incision for Cesarean 
Section, West. J. Surg. 56; 360, June, 1948. 

Sixt3’-ono cesarean sections have been reviewed from the standpoint of the advan- 
tages and the disadvantages of the Pfannenstiel incision. Observations here reported 
nould indicate that the transverse incision is associated with less discomfort and is there- 
fore conducive to earlj' ambulation. When using spinal or caudal anesthesia, a much low'er 
level of anesthesia can be used, sparing the patient the hazard associated with large doses 
of anesthetic agent. The incision gives adequate exposure for delivery. The cosmetic 
advantage of this incision especially in the salubrious climate of California whence this 
article appears may be worthy of mention. William Bickers. 
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Endocrinology 

Ziskin, Daniel E., and Moulton, Ruth: A Comparison of Oral and Vaginal Epithelial 
Smears, J. Clin. Endocrinol. 8; 14G, Feb., 1948. 

In this study, tlib authors show that the changes that take place in the vaginal epithe- 
lial smears as a result of hormonal influence are, in part, reflected in oral epithelial smears. 
The obvious advantage of oral smears over vaginal smears, insofar as the ease of securing 
them and the emotional reaction of the patient are concerned, is pointed out. 

Preliminary studies were carried out on rhesus monkeys. Ora! and vagina! smears on a 
series of 23 women were compared. This group was composed of one girl with secondary 
amenorrhea, five women who had normal menstrual cj’cles, ten who were menopausal and had 
oral complaints such as burning or dryness of the mouth, a7id seven without oral complaints. 
From their studies the authors conclude that in the vaginal smear slight hormonal changes 
are more readily discernible than in the oral smear. The estrogenic response is more clearly 
demonstrated in the vaginal smear. The ovulation time can be more accurately predicted 
by the vaginal smear. Finally, in spite of the relative case with which specimens can be 
obtained, the oral smear cannot replace the vaginal smear as a method of determining hor- 
mone levels in women. IlnuKRUT J. Simon'. 

Stewart, H. L., Jr., Sano, Machteld E., and Montgomery, Thaddeus L.: Hormone Secretion 
by Human Placenta Grown in Tissue Culture, ,T. Clin. Endocrinol. 8: 175, Feb., 1948. 

In this communication the autliors offer experimental evidence in answer to the question 
as to whether or not the placenta is an organ of internal secretion. They grew human pla- 
centa in tissue culture and, from the tissue culture washings, biologic hormone titrations were 
carried out. 

From the evidence presented in this paper, it would appear that the Langhans’ cells of 
the placenta produce gonadotropin. It may be further predicated that the syncytial cells pro- 
duce the estrogen. These hypotheses are substantiated by the fact that human placental 
tissue cultures result in rapid growth of the Langhans' cells and a corresponding increase in 
the hormone titrations for the gonadotropins; however, at the same time, the sjmcytial cells 
quickly disappear and repeated estrogen determinations fail to reveal its presence. Attempts 
were made to grow more mature placenta in culture, but were unsuccessful as fibroblasts soon 
overgrew the culture and there was no syncytial or Langhans ’ cell growth. Herbert J. Simon*. 

Eidelsberg, Joseph; Estrogens in Urine and Cytology of Vaginal Smears After the Use 
of an Estrogenic Cream, Am. J. lil. Sc. 214; C30, 1947. 

In this study an effort was made to establish any demonstrable effect on the estrogen 
content of the urine and on the cytology of the vaginal smears after the use of an estrogenic 
cream which contained 7,500 International Units per ounce. The patients were instructed 
to apply approximately 1/14 of an ounce of the cream to the skin of the face each evening. 
Thus, about 535 International Units were used daily by the patients. Following proper con- 
trol studies, the authors were unable to demonstrate any significant fluctuation in the urinary 
estrogen excretion, or any changes in the cytologic cycles of the vaginal smears. From this 
they conclude that the use of cream containing 535 International Units of estrogenic substance 
produces no systemic effect. Herbert J. Simon. 


Menstruation, Dysmenorrhea 

Usandizaga, Manuel; A General Concept and Nomenclature on Menstrual Disorders, Toko- 
ginec. pract. 7; 263-303, June, 1948. 

The subject of a more acceptable classification of menstrual disorders had arisen at the 
First Spanish-Portuguese Congress of Obstetrics and Gj-necologj-. Professor Usandizaga ef 
Santander, Spain, pffers a most scholarly paper uith detailed explanations underlying the 
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Piff. G. — ^Eclampsia and abruptio placentae, Case 42 ; recent clot adjacent and adherent 
to underlying' older late “E ' or “D” hemorrhagic infarction : marginal location of infarction 
a factor in survival of baby ; early "E” hemorrhagic infarction in smaller piece of same pla- 
centa probably responsible for simultaneous occurrence of eclampsia. 



Fig. 7. 


Fig. 7.— Eclampsia and abruptio placentae, Case 42 ; lo-iv^ower magniflcation at Junc- 
tion of acute hemorrhagic early “E” infarction above and normal tissue below. Same ap 


pearance as in Fig. 4. 

Fig. 8. — Eclampsia and abruptio placentee. Case 42 ; 
hemorrhagic infarction (late “E” or early ‘D’ ) showing 
vanced necrosis, and distended villous vessels. 


higher magnification of subacute 
enlarged crowded villi, more ad- 
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Cadarso, J. E., De Guevara, L., and Strecht-Rlbeiro, C.; Considerations Upon the Pro- 
sacral Nerve in Dysmenorrhea, Ecv. cspafi. obst. y giucc. 5: 1-32, Fch., 3948. 

Tlie authors obtained tlic specimens of rcscclcd prc.sacral nerves from fourteen patients 
treated by this method for relief of dysmenorrhea, operated upon at Oporto ^Medical School. 
The specimens were fixed in 10 per cent formaldehyde or Bonin’s solutions and stained with 
numerous stains including van Gieson, trichromc method of Jiiasson, hematoxylin and cosin 
and special silver stains. 

Among the pathological findings were congestion, perineural edema, perineural sclcrosi.*;, 
and intrafascicular sclerosis. They describe and illustrate pscudoneuronopliagia, with nuclear 
degenerative changes; - pyhnosis, harj’olysi.s, and alterations in tiie medullary fibers along 
with changes in the glial tissue (schwannosis, hyperplastic capsules) are the principal evi- 
dence of a predominant inflammatory change. More correctly, the patiiological diagnosis of 
these resected nerves might be discrete ncuroganglionitis. Six microphotographs arc included. 

Cr.Aiu E. Folsome. 


Miscellaneous 

Oeconomos, Nicolas; Vaginal "Wounds During Coitus, Gyncc. ct obst. 46; .'557-563, 1948. 

The author reports on three cares of women witli vaginal wounds induced during inter- 
course who were seen at the IIolel-Dieu, Paris, on the surgical service of Pierre Broeq. The 
women were 39, 29, and 55 years old, respectively. The first of these cases sulTcrcd severe hem- 
orrhages and it required total hysterectomy to control the two-franc size laceration to the left 
of the cul-de-sac. The other two cases also had the vaginal wounds on the left wall and 
fornix. Each of the latter was controlled by tamponage and local repair. In the case of 
the 55-year-old patient, tliore liad l)cen little sexual exposure after an earlier subtotal hysterec- 
tomy for fibroids. 

The author gives considerable detail on the literature concerning this subject which in 
clinical practice is dramatic and requires rapid treatment. Ci.air E. Folsome. 

DeLa Vega, J. C.; A Biological Pregnancy Test "With Blood Obtained by Puncture of a 

Pelvic Hematoma, Bol. Soc. dc obst. y gincc. do Buenos Aires 26: 98-102, Nov. 21, 1946. 

The author reports on seven patients, most of whom gave an earlier history of acute 
abdominal pain, from whom he obtained blood via puncture of the cul-do-sac. In three cases, 
the Friedman or Hofman pregnancy tests were negative while in the remainder the tests were 
positive. He concludes the use of blood obtained from the cul-de-sac in these delayed, non- 
critical cases offers an important diagnostic aid when used in the biological tests. 

Clair E. Polsome. 

Udaondo, C. B., and Castex, M. R.: Bony Changes in Gastrectomized Patients, Presse med. 

55: 847-848, Dec. 20, 1947. 

In view of the knowledge that gastric secretions contain an indispensable factor es- 
sential to the absorption of calcium and phosphorus into the intestine, the authors review 41 
patients who had submitted to gastrectomy. Thirty eight of this series had had stomach 
resection for gastroduodenal ulcers, two cases for carcinoma of the stomach, and one case 
for sarcoma. The patients’ ages varied between 24 and 67 years. Thirty- four were men 
and seven were women. Badiologic studies indicated that 95.12 per cent of the series showed 
some decalcification of their lumbosacral spine or pelvic bones. The degree of decalcifica- 
tion varied as follows; small amount, 17.0 per cent; discrete areas in 41.4 per cent; moder- 
ate decalcification in 29.25 per cent; and heavy losses in 7.31 per cent. Ih 60 per cent of the 
series of 26 patients upon whom inorganic phosphorus and calcium determinations of the 
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placement of each disorder into its proper category. After defining normal menstruation and 
e.xcluding many of the more frequently used adjectives, he finally arrives at a simple six-point 
classification. These points are given in the following outlined summary: 

I, Abnormalities in relation to the di'iset or termination phases of menstruation: 

1. Abnormalities of the menarche: (a) precocious menarche; (b) late mcnarclje. 

2. Abnormalities of the menopause: (a) precocious menopause; (b) late menopause. 

3. Castration: (a) operative castration; (b) radiological castration. 

II. Absence of the periods : 

1. Amenorrhea; 2. cryptomenorrhea — hidden menses. 

III. Abnormal periods with the chief disturbance in rhythm : 

1. Abnormalities in duration of cycle: (a) polymenorrhea; (b) oligomenorrhea. 

2. Abnormalities in volume of bleeding: (a) menorrhagias; (b) hypomenorrhea. 

IV. Arrhythmic periods. 

V. Hemorrhages in relation to the cycle but not appearing at catamenia : 

1. Slightly before the flow. 

2. Immediately after the period. 

3. In the intermenstrual period. 

4. Throughout the entire cycle. 

VI. Phenomena which accompany the cj'cle : 

1. Premenstrual tension. 

2. Dysmenorrhea: (a) algomenorrhea (colicky abdominal or sacral pain) ; (b) menstrual 

molimina. 

3. Intermenstrual pain. 

The author considers the entities of metropathia hemorrhagica, persistent corpus luteum 
cysts, and genital infantilism so well established they should be classed separately. He recom- 
mends further that we abandon such terms as ovarian insufiiciency, hyper- and hypo- 
cstrination, functional hemorrhages, and also such adjectives as dysfunctional, pubertal, 
juvenile, and menopausal before the noun hemorrhage. 

The author does use terms infrequently’^ used in the -States, but which aptly’ describe cer- 
tain symptoms, viz.: (a) algomenorrhea, painful menses of colicky typo; (2) spanomenorrhea, 
infrequent and scanty flows; (3) enmenorrhea, consistently normal periods; (4) opsomenor- 
rhea, tardy menstrual periods, and (5) proionienorrhca, premature menstrual flows. 

The article is unusually well organized and based upon an e.xcellently’ documented bibli- 
ography of 104 titles. Clair E. Polsome. 

Ingersoll, Francis M., and Meigs, Joe V.: Fresacral Neurectomy for Dysmenorrhea, New 
England J. Med. 238: 357, March 11, 1948. 

This paper deals with a series of presaeral neurectomies performed for relief of dys- 
menorrhea. A total of 111 operations have been done at the Massachusetts General Hospital 
and the Palmer Memorial Hospital from 1930 to 1946. In most cases the neurectomy was com- 
bined with dilatation and curettage, a suspension, and any other necessary pelvic surgery 
that the gynecologic situation demanded. 

By essential dy’smenorrhea is meant painful menstruation that severely’ upsets the 
social and economic life of the patient; physical examination being negative. There were 89 
such cases. In the acquired dysmenorrhea group there were nineteen cases, with sufiScient 
pelvic pathology present to explain their dysmenorrhea. 

The authors state that previous reports have adequately’ demonstrated the efficacy of 
presaeral neurectomy in essential dy’smenorrhea, which is now a standard operative procedure 
m pelvic surgery. They report in this series that complete relief was obtained in 81 per cent 
of essential and 52.6 per cent of acquired dysmenorrhea. There were twelve failures after 
presaeral neurectorny for essential dysmenorrhea. These failures are accounted for on the 
basis of either regeneration of sympathetic nerves, incomplete operation, or dysmenorrhea as 
u manifestation of a psy’choneurosis. , Twenty-four women had babies postoperatively ; labor 
''■as painless for 33.3 per cent. ' James P. Mark. 
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, The comparative results are given, using this tc.st and simultaneously the conventional 
Aschlieim-Zondek test on the same urine. In addition, the hyperemic response elicited under 
various known e.xperimcntal conditions is described. From lliese experiments, they deduced 
that it is best to allow four to six hours to elapse between injection and sacrifice of the an- 
imals, though there appeared to be no advantage to lengthening the interval to sixteen hours. 

The strongest hyperemic response was obtained most uniformly in the heavier test an- 
imals (weighing 55 to 70 Gm.). This study demonstrated tlie desirability of establishing the 
responsiveness or refractoriness to chorionic gonadotropin. 'J'he authors eliosc albino rats of 
the Wistar strain. 

Attention is called to the fact that, in cases of disturbed pregnancy such as threatened 
or incomplete abortion or ectopic pregnancy, where an intermediate type of response in the 
Aschheim-Zondek test is found, the hyperemia test is of little diagnostic value. However, 
the rapidity and simplicity of the test, together with its high degree of accuracy, in cases of 
normal pregnancy, make it a valuable diagnostic procedure. IIkrbkrt .T. Simox. 


Newborn 

Ware, H. Hudnall, Jr.; Abnormal Presentation, J. A. IM. A. 137; 448, !May 2!), 1948. 

The author reviews the various types of abnormal presentation and discusses the 
treatment of each. Throughout the discussion the author stresses the importance of pelvic 
measurements prior to the onset of labor, and a careful estimate of the fetal size, especially 
the fetal head. Wiiaaam Berman. 

Nielson, Harriet K., Perris, Deward 0., and Logan, George B.; Injury of the Penis, 

Scrotum and Buttocks of the Newborn Resulting in Gangrene, Am. J. Dis. Child. 75; 

85, Jan., 1948. 

The case report from the Division of Surgery and the Section of Pediatrics of the 
;Mayo Clinic concerns a multipara who after a twenty-four hour labor delivered herself of 
a male child with a breech presentation. At the time of delivery the .scrotum nas estimated 
the size of a grapefruit and the penis to bo red and about four times normal size. 

Twenty-four hours later the baby was admitted to the hospital. A support was 
applied to the scrotum. Penicillin, in doses of 5,000 units, was given intramuscularly 
every three hours for thirty-nine days. Lines demarcating the gangrenous lesion formed 
on the penis, scrotum, and buttocks on the fourth day. On the sixteenth day, gangrenous 
material was removed and the testes exposed and examined. 

Primary skin grafting could not be carried out because of infection. Therefore, 
granulation and epithelization were encouraged in order to bring togethei the edges 
of the remaining part of the scrotum. 

The patient returned to the clinic one year later, at which time the left testis seemed 
small and fibrotie. The right testis seemed about normal in size. 

Photographs are inclosed showing the preoperative condition and the postoperative 
results. JAJtES P. Marr. 

Franklin, H. Charles, With the Technical Assistance of Loeb, Laura N.; Bacterial Flora 

in Eyes of Newborn Infants During First Forty Hours of Life — After Single Instilla- 
tion of Penicillin and Silver Nitrate, J. Pediat. 32; 251, March, 1948. 

This report is from the Department of Obstetrics and Gynecology at tlie University 
of Tennessee College of Medicine. The study treats of the bacterial flora in the eyes of 200 
infants during the first forty hours of life. One hundred were studied after prophylaxis 
employing a single instillation of penicillin, and 100 after a single instillation of silver 
nitrate. 
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serum and plasma alkaline phophatase activity values were made, a normal calcemia was found 
but all in lower normal limits. All of these cases showed a normal phosphatemia or a slight 
elevation. 

The authors conclude that the decalcification of the lumbosacral and pelvic bones in 
gastrectomized patients is extremely important. Clinicians must, therefore, consider supple- 
mental therapy in such cases and recognize that other gastric disturbances may cause serious 
bony changes. Prevention rvith proper medication may preclude such bony changes. 

Clair E. Folsome. 

Mack, Harold C., Parks, A. E,, and McDonald, Marian: Purther Observations on the 

Pregnandiol Test, Harper Hosp. Bull. 6: 33, 1948. 

A test for pregnandiol in the urine depending upon the precipitation of unpurified 
pregnandiol has previously been described; the technique is again described in this article. 
With this simplified test, the findings closely paraUel those obtained with the more elaborate 
quantitative methods. In normal menstrual cycles, in which the excretion of pregnandiol 
was correlated with the basal body temperature curve, it w'as found that excretion of pregnan- 
diol followed the postovulatory rise in temperature. In one case in w’hich a planned pregnancy 
followed ovulation, temperature levels were sustained and pregnandiol excretion continued, 
as is typical of normal pregnanejL In cases with irregular cycles, with delayed ovulation, 
pregnandiol excretion also occurs late in the cycle. 

The pregnandiol precipitation test has been employed in conjunction with the Priedmafi 
test for all specimens submitted for the diagnosis of pregnancy. In 306 urine samples, from 
patients subsequently found to be pregnant, positive pregnandiol tests indicated a diagnosis 
of pregnancy correctly in 291 instances (95.1 per cent) ; there were 15 incorrect negative 
diagnoses (4.9 per cent). The Friedman test on 280 of these urines gave a correct positive 
diagnosis of pregnancy in 268 cases (95.7 per cent) and a false negative in 12 cases (4.3 per 
cent). In 275 urine samples from patients who were subsequently foimd not to be pregnant, 
the pregnandiol test was negative in 245 (or 89.1 per cent), and falsely positive in thirty, 
(or 11.9 per cent). For these same urines the Friedman test gave only 4 false positives. In 
ten of the thirty cases in whicli the pregnandiol test gave a false positive, no data on the 
clinical history w'ere available; in twelve cases there wms no amenorrhea; in six cases the 
menstrual cycle was irregular; one patient was lactating; and one had a corpus luteum cyst. 
It is evident that the pregnandiol test gives presumptive evidence of pregnancy only if the 
urine is obtained in a period of amenorrhea in women wliose menstrual cycles are otherwise 
normal. If the cycle is longer than the usual tw'enty-eight days, late pregnandiol excretion 
is to be expected because of late ovulation. 

The pregnandiol test was also employed in 105 patients with symptoms of threatened 
abortion in the early months of pregnancy. In 39 cases the pregnandiol test was negative 
w’hen the patient w'as first seen or became negative during the period of observation, and 
abortion occurred in all but two of these cases. In 54 cases in w'hich the pregnandiol test re- 
mained positive, abortion did not occur, but in twelve cases with positive pregnandiol tests, 
abortion did occur. The prognostic value of the qualitative pregnandiol test in threatened 
abortion is greatest in the first three months of pregnancy. After that time increasing pla- 
cental function increases the output of pregnandiol and a quantitative test is necessary to 
determine if there is a diminished progesterone metabolism. Harvey B. Matthews. 

B'iley, Gardner M., Smith, Marjorie H., and Brown, Pearl: The Bapid Hat Test for Preg- 
nancy, J. Clin. Endocrinol. 8: 233, March, 1948. 

The authors review reports in the literature on the rapid rat test for pregnancy. The 
test is based on the hyperemic response in the ovaries of immature rats as a result of the in- 
jection of pregnancy urine. 
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achieved in tlie biophysiochemical domain permits another possible explanation for the cause 
of toxemias of pregnancy. In normal pregnancy there exists a peculiar state of equilibrium 
differing fundamentally, but in a state of perfect adaptation, from the nonpregnant state. 
In the so-called toxemias there exists a singularly unstable neurovegelative glandular, ionic, 
and colloidal state of biophysiochemical balances. 

The writer proposes a new term, Gravid, psychosomatic unstable equilibrium. Instead 
of the American Welfare Committee of Maternity’s usually accepted classification, he pro- 
poses regrouping the toxemias as (a) convulsive; (2) comatose; (.1) liemorrhagic; (i) bi- 
lateral cortical necrosis of the kidneys; and (5) pyelitis of pregnancy. 

The author then concludes with considerable detail on tlie phy.sieochemical findings of 
blood. These he attempts to use to show the great intluencc of tlie mind upon functional 
disturbances and morphological variations often seen in pregnancy. Another term used in- 
stead of toxeihia is Tsycho-oryanic Imbalance. CnMii E. Foi.somk. 

i 

Peet, Max M., Isberg, Emil M., and Bassett, Eobert C.: Toxemia Superimposed Upon 

Prepregnant Hypertension Treated by Splancbnicectomy, Snrg., Gynec. & Obst., 194S. 

The authors present the histories of live patients with severe chronic hypertensive vascu- 
lar disease complicating pregnancy. They state that the patients were also suffering from 
superimposed toxemia but this does not seem probable either from examination of the his- 
tories or from the duration of the pregnancies, all of which were five months or less. The 
patients received bilateral supradiaphragmatic splanchnicectomy with lower dorsal sympa- 
thetic ganglionectomy. In two of these the results were excellent, normal blood pressure levels 
being achieved, living children obtained, and a persistent cure of the hypertension eflected. 
In the remaining three the hj’pcrtension was not relieved during tlie pregnancy, although in 
one tiiere has been a subsequent diminution in pressure. L. M. Helt.max. 



Volume 57 
Number 5 


SELECTED ABSTEACTS 


1033 


Tliis study indicates by bacteriologic findings that penicillin, when used as a single in- 
stillation, compares favorably with silver nitrate as a prophylactic agent. (41 per cent 
positive cultures after penicillm and 45 per cent positive cultures after silver nitrate.) 

Further study is required for interpretation of the observed increase of the bacterial 
flora witli time in the conjunctiva of tlie newborn infant. James P. Mark. 

Rutherford, Frederick W.: Recent Advances in Surgery of the Newborn and of Early 

Infancy, West. .T. Surg., page 29S, May, 1948. 

Peculiar metabolic requirements and the high surgical incidence of embr 3 'onic mal- 
formations make the surger}- of the newborn and the infant a distinct specialtj'. Cleft lip 
and palate is best repaired during the period of maximum immunitj' in the first few weeks 
of life. Surgical repair of the palate maj' be deferred for twelve months. Attention 
.should be given to dentition, care being used to protect the unerupted teeth. Adequate 
speech training is a necessary counterpart to surgery. 

Tracheo-esophageal fistula is suspected when choking, coughing, and gasping occur 
of the time of the first feeding. Adequate parenteral fluid is given, cj'clopropane br' 
intubation for anesthesia, and primary anastomosis is usuallj' possible. Peptic ulcer, 
usuallj' the duodenal type, is fairl\' common and hemorrhage or perforation demands im- 
mediate operation. Congenital lypertrophic i) 3 'loric stenosis should no longer be con- 
sidered an indication for emergencj' surgery, but a few daj's spent iir re-establishing the 
electrolyte, flrrid, proteirr, and vitamin balance is time well spent. Congenital atresia of 
the intestine or colon is characterized bj*- delaj-ed vomiting, arrd Lipiodol x-raj’’, never 
barium, is helpful. Preoperative preparatiorr with duodenal suctioir and postoperative 
feedings with fat-free proteirr milk hasten recovery. Several anomalies of the anus and 
rectum are readilj- diagnosed and usualh' lend themselves readil.v to surgical correction. 
Intussusception sometime preserrts difircult.v iir diagnosis, but the infant previousl.v health}' 
who has sudden abdominal pairr, bloody stool, and a palpable abdominal tumor demands im- 
mediate operation. Congenital atresia of the bile duct is suspected when jaundice is 
progressive. Umbilical eventration and congenital diaphragmatic hernia are major proce- 
dures which cannot long be delar'ed. William Bickers. 


Toxemia 

Garber, Stanley T., and Assali, N. S.; Toxemias of Pregnancy, An. brasil. de gynec. 25: 

87-100, Feb., 1948. 

The authors review 1,310 cases of toxemia of pregirancj' treated at the Cinciimati 
General Hospital over a six-j'oar period, 1940 to 1945 inclusive. They classify their cases 
as 680 mild cases of toxemia j 379 severe toxemias; 40 instances of eclampsia, and 211 cases 
of hypertensive disease in pregnancy. During this time interval, six years, 13,784 deliveries 
vere performed in this hospital, thus giving an incidence of 10 per cent toxemias of preg- 
nanc}'. There were four maternal deaths, three in the pre-eclamptic group (0.8 per cent), 
and one death among the 40 eclampsia cases (2.4 per cent). There were 130 infant deaths 
m the series, which included .41 premature and 46 term stillborn infants and 24 premature 
and 19 term neonatal deaths. There were fifteen abortions in the series. The infant mortalit}' 
as uncorrected Avas found to be 9.8 per cent and the uncorrected maternal mortality rate was 
0-3 per cent. 

The treatment stressed rest, salt-poor diet, magnesium sulfate, hj'pertonic glucose solu- 
tions and veratriim viride along with forced fluids and proper sedation. Tliree tables are 
included. Clair E. Folsome. 

Leon, Juan: Toxemia of Pregnancy, Anales del Servicio de Obstetricia del Ho.spital Co.sme 

Argerich 1: 25-41, Dec., 1947. 

The author, of Buenos Aires, does not subscribe to the theory that the so-called toxemias 
of pregnane}’ are due to toxic substances or are of ovular origin. He feels that the progress 



Necrology 


FRANKLIN S. NEWELL, A.B., M.D., proiessoi- einerilus of clinical ob- 
stetrics at Harvard Medical School, died on March -3, 1949, in Ihrstoii, at the 
age of 77 years. A native of Roxhnry, Massachnsetts, he received liis E.A. 
in 1892, and an M.D. in 1896, both at JTai'vard. He became visiting ob- 
stetrician to the Boston Lying-In Hospital in 1899, and served until his re- 
tirement in 1931. Dr. Newell was appointed in 1897 as assistant professor 
of obstetrics and gynecology at Harvard and then became full professor in 
1917, until his retirement in 1931. 

A frequent contributor to the JouRNAii, Dr. Newell was co-author with 
Dr. Edward Reynolds of a textbook on “Practical Obstetrics.” Pre.sident 
of the American Gynecological Society in 1926, he was also a member of the 
Boston Obstetrical Society and other medical organizations. 


HOWARD CANNING TAYLOR, Ph.B., jM.D., well-known gynecologist of 
New York City, died at his home March 27, 1949, at the age of 82 years. Born 
in Greenes Farms, Conn., he graduated at Yale in 1888 and from the College of 
Physicians and Surgeons of New York in 1891. Dr. Taylor was affiliated with 
the Roosevelt Hospital during his entire professional life, beginning as an intern, 
then as attending gynecologist, and finally as consultant. He was also a clinical 
professor at the College from which he graduated. A Fellow of the New York 
Obstetrical Society and the American Gynecological Society, he had served as 
president of both organizations. Dr. Taylor was a member for many yeai-s of 
the Advisory Editorial Board of this Journ.a,l and on his retirement was suc- 
ceeded by his son, now an Associate Editor. 
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Abdominal Cystoceleoplasty 

To the Editor: 

In his presidential address to the American GjTiecological Society in 1912, Howard A. 
Kelly began, ‘‘According as we remember others, so those yet to come will remember us.” 
With this in mind, I cannot refrain from calling attention to the fact that, in that year of 
1912, Dr. William Mecldenberg Polk read a paper at a meeting of the American Gynecological 
Society, noted in the Society’s Transactions {American Joxirnal of Ohstetrics and Diseases 
of Women and Children, vol. 66, page 639) entitled “Procidentia Uteri; Suprapubic Plica- 
tion of Vagina and Conjoined Shortening of Uterosacral and Broad Ligaments.” This ad- 
dress presented tlie same technique that Dr. Charles B. Marek publishes in your Journal, 
February, 1949, on page 345. 

In addition, in the September number of the American Journal of Obstetrics and 
Gynecology of 1929, page 345, I published an article entitled, “Intra-abdominal Beefing of 
the Pubocervical Fascia (Modified Polk Operation) for the Cure of Cystocele,” in which I 
sought to revive tlie then obsolete Polk operation, applying it to cases in which supravaginal 
hysterectomy or ventrofixation was employed. 

In retrospect, I may say that I have again abandoned the operation because recurrence 
of cystocele eventually took place in a considerable number of cases. 

Egbert T. Frank, M.D. 

1035 Park Avenue 

New York City 

March 11, 1949 


Item 


First Mexican Congress of Gynecology and Obstetrics 

May 22-May 28, 1949, Mexico City, Mexico 

The Mexican Gynecological and Obstetrical Association and its Affiliated Societies 
have organized the First Mexican Congress of Gynecologj’’ and Obstetrics, which will take 
place in Mexico City from May 22 to May 28, 1949. The scientific papers will be pre- , 
sented in the “Justo Sierra” (U.N.E.S.C.O.) Auditorium of the Escuela Normal de 
aestros, and the social reunions in the Hotel del Prado. There will also be visits to the 
hospitals and clinics of the city and there wdll be ceremonies at the Chapultepec Castle 
and the Palace of Fine Arts, etc. 

Any further information will be furnished by the Secretary of the Congress, Dr. 
Carlos Guerrera, Marsella 11, Mexico City. 
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Man’s most- compelling instincts are self-preservation and repi’oduction. 
Man’s continned presence on this planet is predicated on his a1)ility to conlinue 
to exist and to reproduce his kind. It is evident that food in the broad sense is 
of primary importance to the individual and to ihe species; Avilljout nnti'ition 
life cannot continue; without continuity of life and reasonable health there can 
be no self-defense; without these two, reproduction of the species ceases. Pood 
has played a primary j-ole in the survival and development of man. Probably it 
is the most important factor in re])roduction. 

Ancient writings, including the Old Testament of the Bible, contain many 
instances of laws and admonitions concerning foods. However, these have a 
general application to a people or tribe, and there is a paucity of dietary admee 
to the pregnant woman. More infonnation concerning nutrition and reproduc- 
tion can be obtained from a study of the customs and taboos of the American 
Indians, the Eskimos, and the present-day tribes and races in Africa and the 
South Sea Islands. 

However, some records of ancient writings survive. In Papyrus Ebers.-' 
circa 1500 b.c., a collection of bits and pieces of Egyptian folklore translated by 
H. Joachim, there are passages relating to the pregnant woman. “To produce 
milk, mix fragrant bread made from soured durra (a variety of millet) with the 
ground poppy plant and require the parturient to sit crosslcgged while eating 
it.” Another passage relates to the treatment of protracted labor by applying 
peppermint to the bare posterior of the parturient woman — via a ierr/o, so to 
speak. 

Hippocrates is credited with the statement that women should use a regimen 
of rather dry food, for, he said, food that is dry is more adapted to the softness 
of their flesh and less diluted drinks are better for the womb and for pregnancy. 
He also sagely remarked that foods and drinks that are not quite so good are to 
be preferred, if only they are more agreeable. If a pregnant woman eats suck- 
ling pigs, the fetus will have weak joints and will be subject to diseases of the 
joints. Constantine is quoted as having wisely recommended that any food 
which is not near at hand or easily procurable should not he mentioned in the 
presence of a pregnant woman. If her desire [for food] is kindled and unsatis- 
fied, there is danger that the uterus may sink down. 

One bit of advice attributed to ancient Rome is that the burden of the 
parturient woman will be dispelled before the onset of labor if at that time she 
has eaten the flesh of wolves or if a woman who has tasted wolves ’ flesh that day 
attends the birth. Shades of Romulus and Remus ! If a woman has eaten 3 mung 
stork, ophthalmia is prevented, the eyes are made clear and the child even sur- 
passes the mother. A mother who wishes her child to have black eyes should 
frequently eat mice. 

Opinions concerning the nutritional value of milk varied. It was said to 
be the most nourishing of all liquids used as food, but oddly enough, it was 
supposed to cause teeth to decay and kidney stones to develop. Another saying 
advised that, if a pregnairt woman greatly desires milk, it should be boiled with 
salt water and a little sugar and the scum removed before drinking. Galen ad- 
vised that milk vdth honey drunlc by the parturient causes the uterus to sink 
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PRESIDENTIAL ADDRESS- 

Nutrition and Human Reproduction; An Historical Review 

Robert D. Mussey, M.D., Rochester, IIinn. 

(From the Section on Ohstetrics and, Gynecology, Mayo Clinic) 

I HAVE chosen for the subject of my address an historical review of nutrition 
and reproduction. With full realization that I cannot qualify as an historian, 
a physiologist, or a trained nutritionist, I venture to pass on to you certain 
fancies and facts relating to nutrition and reproduction. The early history of 
nutrition in pregnancy is sketchy and the opinions expressed relating to food 
and pregnancy are unscientific and in many instances undesirable or even harm- 
ful. However, the experience in practical nutrition derived from observation 
and the trial and error method has led to the scientific and practical phases of 
nutrition in general and their application to pregnancy which have been de- 
veloped in the first half of this century. 

At the outset it is in order to define the term “nutrition,” which is de- 
scribed in Webster as “the sum of the processes by which an animal or plant 
absorbs, or takes in and utilizes, food substances.” Nutrition in pregnancy in 
reality embraces all that is implied in the use of the term “reproduction,” which 
includes fertilization, nourishment of the embryo, growth and development of the 
fetus, and, as a corollary, the fitness and health of the mother. Pood require- 
ments depend on age, sex, climate, physical activity, and racial food habits, and 
it becomes obvious that the requirements change in the course of pregnancy 
and lactation. 

'^resented at the Fifty-Ninth Annual Meeting of the American Association of Obstetri- 
3-ns, Gynecologists and Abdominal Surgeons, Hot Springs, Va., Sept. 10, 1948. 


Note: Tlie Editors accept no responsibility for the views and statements of authors 
as published in their "Original Communications.” 


1037 



76 


BARTHOLOMEW ET AL. 


Am. J. Obst. & Gyiicc. 
January, 1949 


staining well, and spaced loosely over the field (Fig. 4) , The villous capillafies 
and vessels show no engorgement, dilatation, or rupture. 

At the line of demarcation the appearance abruptly changes. The villi are 
of much greater size, crowded, and show early necrosis with pylenosis or karyor- 
rhexis of the nuclei. (Figs. 4, 5.) There is still sufficient intervillous circula- 
tion of maternal blood to permit dissemination of poisonous i^roducts of necrosis 
and autolysis of the infarcted tissue through the maternal circulation. 

It is probable that histamine is formed from placental histidine at an 
earlier stage than guanidine, the latter probably resulting from breakdown of 
placental arginine at a later stage of autolysis. Histamine is productive of vascu- 
lar damage, shock, and a marked increase in tone of the uterus, all outstanding 
in.abruptio placentae, whereas guanidine may well be the cause of the eclamptic 
convulsions, since this is knovoi to be one of the characteristic effects. The 



Fig. S. — ^Eclampsia, Case 44 ; higher power magnification of subacute, late "E” hemor- 
rhagic Infarction of placenta, showing enlarged crowded villi, necro.si! 3 , and greatly distended 
villou.s vessels. 


capillaries and vessels of tlie villi in abruptio and eclampsia alike are much 
distended, engorged, and even ruptured (Figs. 5, 9). HofbatieF^ produced 
hemorrhage and placental separation in animals by histamine injections and 
called attention to the similarity of hi.stamine effects to clinical abruptio. 

At a somewhat later stage (subacute) the area of hemorrhagic infarction 
aijpears more compact and firm (late “B,” Fig. 6) the cut surface being smooth 
and shiny if held toward the light. On bending the strip of placenta, the area 
of hemorrhagic infarction, being compact and homogeneous due to fusion of tlie 
necrosing elements, does not bend with the strip. It is still dark in color, but 
if somewhat older, the color change in tlie hemoglobin imparts a brown color 
to the lesion, “T>” type (Fig. 6). 

As to the etiology of the hemorrhagic t.W)e of infarction, we formerly at- 
tributed the lesion to tlie trauma of fetal movements on the expo.sed placental 
veins, or to the cholesterol va.scular change which may be seen microscopically 
in the lininc of raanv of the fetal %T.ssels. However, thrombo.ses could not be 
definitelv found adjacent to chole.sterol deposits in the ve.ssel lining, or at pos- 
sible sites of trauma on the fetal surface of the placenta, hence these possible 
factors do not seem to supply the answer. 
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doATO gently. One suggestion of significance Avas that, if fresh milk is drunk 
after childbirth, it makes the breasts secrete more abundantly. 

If partridge eggs are eaten, they produce fertility and an abundance of milk. 
After Juno ate AAdld lettuce she conceiA’’ed her daughter, Hebe, although for- 
merly she had been sterile. Lettuce Avas said to have the greatest nourishing 
poAver of all vegetables, cooling and soothing the stomach, stimulating appetite 
and elimination, and promoting sleep. This sounds like a modern radio plug ! 

According to Nixon, in the Chou Dynasty, 1155 b.c., pregnant Avomen Avere 
Avarned to he careful in the selection of their food; that, among other foods, goat 
meat AA^ould produce a sickly child, turtle meat a child Avith a short neck, and, 
aptly enough, that donkey meat Avould cause the Avoman to go over time and 
have a difficult labor. Perhaps the author had been irked by a stubborn donkey. 

The continued existence of man through the periods of Greek and Roman 
ascendancy and the Dark Ages indicates that a diet sufficient for survhml and 
reproduction must haAm been knoAvn and available during these times, although 
only meager Avritings on diet in pregnancy are extant. In Priests of Lucina, 
Findley quoted Alhertus Magnus, a friar of the thirteenth century, Avho cau- 
tioned against mentioning injurious foods in the presence of the pregnant 
Avoman, for to deny her any food she may desire might cause the unborn child 
to die of Avealmess. In a treatise b 3 '’ Pratis, kindly translated from the Latin 
for me by Dr. John Miner, Constantine is said to have made a someAvhat similar 
statement. In the Rosengarien of Eueharius Rosslin, a.d. 1513, there are colored 
draAvings of the deAmlopment and position of the fetus and its delivery but no 
mention is made of diet. 

In 1767, Zliekert Avrote a treatise devoted ahnost exclusively to dietary 
adArice to the pregnant Avoman. In this occurs the first mention I have found of 
avoidance of salt, contamed in his admonition to pregnant Avomen to avoid salty, 
acrid, sour foods, eggs, and all greasy foods that have stood long in copper kettles. 
It is noteAvorthy that he does not forbid digestible meat. In the matter of diet 
he dmded pregnant Avomen into three groups: 1. The peasant class Avho Avere 
healthy and strong on a diet of pumpernickel (bread made of coarse rye), am- 
munition bread (also a dry black bread for troops in the field), cheese and tough 
meat. He stated that this food agreed Avith these Avomen because of good diges- 
tion derived from simple living and phj’-sical Avork. 2. Those Avomen of a more 
leisurely group, ‘‘commonlj* city dAvellcrs and those in the upper classes Avith 
Aveakly bodies and stomachs, tender sensitive nerves Avho commonly eat anything 
their appetite demands.” 3. Women AAUth aversion to food or those Avith gas- 
tritis and atonic stomachs. He recommended common bread (no doubt made 
Avith AAdiole grain) , greens, and simply prepared foods, and agreed Avith the free 
choice of other eatables, except harmful foods; he urged moderation in eating. 
He Avisety remarked, “ It is a great pity [that moderation] does not please those 
AA'ho concede absolute poAver to their senses.” Pregnant Avomen 'tyho eat Avell 
end digest much are plethoric and this is the more dangerous to pregnant AVomen 
Avho have no Avork and exercise.” He advised the pregnant Avoinan to “eat little 
and not late.” He Avarned against the extensNe use of tea or coffee because too 
much Avarm fluid relaxed and softened the stomach and intestines, Avhich “become 
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like the withered skin of tlie hand of the laundress.” Snrprisin}j;iy enoiigli, for 
those times, he landed plain Avater, calling it "llie sacred drink of the ancient 
patriarehs,” but he Avarned, “Avater chills and ])nrdcns stomachs nnaccustomed 
to it.” Although he said milk Avas adAUsable for Avomen Avith good stomachs, he 
recommended beer, asserting that beer has more poAver than merely to ciucneh 
thirst, thin the blood, and strengthen the body, and he stated, "no one Avill per- 
suade the Avorld that a glass of good, pure AA'ine has hurt anybody Avhen taken in 
moderation.” Coming into modern times, llrummond, quoted by Nixon, stated 
that malnutrition AAms more rife in England in the beginning of the ]nc.senl cen- 
tury than in medieval times. 

It is knoAAm that even prior to 1850 the diet of some pregnant Avomen Avas 
being restricted in order to lessen the size of the fetus, for Gazeaux, in his treatise 
on midAATfeiy of that date, stated that he did not agree AAOth this recommendation. 
Naegele, in 1853, advised tAVO rules for pregnant Avomcn, first that small, frequent 
meals Avere better than one or tAvo large, protracted meals, and second, that 
salty, spicy, sour foods should be avoided. In the nineteenth century and even 
in early years of the tAventieth, it Avas more or less customar}" for recently de- 
livered Avomen to be placed for a day or tAA'o on very limited diets similar to those 
given to patients after laparotomy. Atkinson, in 1879, Avrote that this was not 
sound reasoning and that the diet of the recently delivered Avoman should l)c 
guided by her appetite and her general condition. Burnett, of London, England, 
also Avas in advance of his time AA'hen in 1880 he Avrote on the prevention of 
harelip, cleft palate, and other congenital defects by medicinal and nutritional 
treatment of the mother during pregnancy. A keen observer, he stated Avith 
outspoken expression and vigorous criticism, "The child of the Avell-fed, Avell- 
Avorked,.cheerful, happy Avoman living in a sunlit, airy habitation, is at birth the 
finest specimen of its kind. On the other hand, Avliat a miserable sight do the 
neAvborn babies of our courts and alleys, and of the pampered, tight-laced, high- 
heeled, lazy, lounging, carriage-possessing AA'omen of the high classes present: 
The extremes meet, the poor, blanched creature, half-starved, over-AAmrked, shut 
in some close sunless dAvelling brings forth her fruit very like that of the pale- 
faced, over-fed, under-AAmrked, sofa-loving sister of the mansion and of the 
palace.” 

It is evident that all Avas not Avell Avith the dietary habits of the general 
population and incidentally of pregnant AAmmen in Europe in the so-called era of 
groAving enlightenment of the eighteenth and nineteenth centuries. Life in the 
tOAvns and cities had become more sheltered and many people had forgotten much 
of the knoAAdedge of Avhat to eat and Avhat not to eat — food habits, if you like, 
acquired by primitive people in their keen and continuous struggle for survival. 
Much has been learned from century-old taboos and customs of primitive people 
Avhich are being folloAved today among tribes in Africa and the South Sea Islands 
and among certain groups of Eskimos and natives of South America. The 
Eskimos on their natural diet of fish, seal oil and meat, animal organs, juoss and 
roots and bulbs of water plants, maintained normal health, normal bony develop- 
ment, and normal teeth, but Avith the advent of highly milled flour, polished rice, 
and the canned foods of civilization their general healtli Avas loAvered and dental 
caries and pyorrhea became evident. 
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In tlie course of his investigation of the nutritional faetors associated with 
the development and maintenance of the teeth, Price found that most of the 
primitive tribes had evolved a balanced diet, containing adequate calories, a 
proper balance between proteins, fats, and carbohydrates, and sufficient vitamins 
and minerals. He noted that among the Masai, a hunting tribe of East Africa, 
each child and pregnant woman received daily a special ration of blood, along 
with milk and meat. A neighboring tribe, the Kikyu, an agricultural people, 
had a special diet for women during pregnancy and lactation, consisting of sweet 
potatoes, corn, beans, bananas and kaffir, a variety of millet. Many of- these 
people attained advanced years without dental decay, pyorrhea, or the loss of 
teeth. 

Most of the tribes among the American Indians lived on wild game, chiefly 
the internal organs and bone marrow, with maize and some vegetables and, in 
winter, the bark and buds of trees ; much of the muscle meat was fed to dogs. 
Among some Indian tribes it was customary for the husband to go on a five-day 
fast after his child w'as born. This may have been done to permit his squaw 
to have more food in times of scarcity. With the advent of the reservation life 
and the benefits of modern civilization and its food there was a decided decrease 
in normal births and an increase in neonatal mortality rate. However, in recent 
years, with the adoption of the newer scientific knowledge of dietary require- 
ments, improvement has occurred. 

Diets vary in different localities, depending on climate, topography, and 
availability of dietary essentials; for example, in isolated Swiss valleys an al- 
most normal diet is maintained on whole rye bread, dairy products, various 
fresh vegetables in season, stored vegetables in winter, and meat once a week. 
However, the lack of iodine in the ground water and drinking water in many 
localities resulted in endemic colloid goiter; under these conditions pregnant 
women often gave birth to cretins. Dental caries is notoriously common among 
the urban Scots and yet in the islands of the outer Hebrides there is little dental 
canes; the food consists of oat products, a few green vegetables and sea foods, 
including fish livers, a meager but balanced diet. 

In China, bones boiled in dilute acids until they were soft were a dietary 
delicacy, no doubt owing to the prevalent lack of calcium and phosphorus; this 
lack no doubt inspired the gift of pigs’ feet to the expectant mother. The Lapps 
remain well on a meager diet when it is supplemented by two or three ounces of 
fish oil daily. Among our early pioneers, pushing westward through the Middle 
Western states, pregnant women and children became ill and many died from 
milk sickness, ’ ’ as did the cattle which ate riehweed or white snake root. 

Approximately fifty years ago a controversy over maternal nutrition and its 
effect on the size of the fetus arose among obstetricians, which aivakened interest 
m maternal diets. In an ambitious attempt to reduce the weight of the baby 
and in particular the size and consistency of the fetal head, Prochownick^® in 
the eighties of Mie last century carried thirty-one patients through thirty-six 
pregnancies, during the last six weeks of which their diet consisted of an in- 
creased amount of protein with a decided decrease in carbohydrates and fluids. 
He did not claim to reduce the size of fetal bones or retard ossification but to 
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reduce lat tissue, resulting iji tliinness aJid slackness o£ tlic subeui ancons tissues 
of the skin covering the head, which, he said, increased mobility of slciill bones 
against each other and facilitaied moulding. 

As a result of sheer persistence aiid assertive publications, Prochownick^*' 
extended the use of this diet, which I previously menlioncd as having been re- 
jected by Cazeaux in 1850, until it became Icnown as the 'Trochowniek diet.” 
In the course of the ensuing thirty or more years Iherc was much coJilrovensj* 
among the medical profession, obstetricians in particular, rclalivo to the effect 
of this diet on the fetus and to its relief of dystocia. Lahmann, in 1893, advised 
a dry diet, with a minimum of salt and with limited calories, which he said pro- 
duced smaller babies, fewer operative procedures, and loss fetal injury. Later 
many well-knonui obstetricians, for exainple, Williams,"'^ Cragin (quoted by Pad- 
dock), Hirst (quoted by Patou), Slemons, Edgar, Cornell, Rucker, and others, 
went into print Avith statements in favor of Prochownick’s claims, while Reed 
(quoted by Oldham), Landau, Ehrenfest, and others opposed them. Ahlfeld 
(quoted by Oldham) agreed with Baumm that growth and development of the 
fetus in ntero are influenced only by race and constitution of both jiarents. by 
heredity, and by the sex of the fetus, unless the diet h totall}’’ inadequate. How- 
ever, opinion remained divided concerning the practical value of attempting to 
reduce the Aveight of the fetus by inducing the maternal diet ; the possible impor- 
tance of fetal Aveight reduction has Avaned since increased accuracy of roent- 
genologic peMmetry and improvement in the technique of cesarean seel ion have 
solved the problem of dystocia in most instances. 

Among the early Avriters, Patou, in 1903, Murlin, in 1917, and Ehrenfest, in 
1919, gave clear and searching analyses of the then knoAvn effect of nutrition on 
maternal health, labor, and the fetus. These Avritings and many other factors 
contributed to stimulate research in nutrition in the tAventieth century. 

A A'^ast amount of thought and research has been devoted to nutrition in 
its relationship to reproduction. It is e-vident that Ave are too close to much of 
the investigation relating to this subject to evaluate its historical significance 
accurately. To attempt to enumerate all of the many excellent articles and 
research projects Avould place us in the position of the explorer aa4io could not 
see the beauty of the Avoods because of the trees around him. It Avould be pre- 
mature even to try to evaluate all of the findings and claims of various Avorkers. 
Nor shall I attempt to give a chronologic description of the results of these in- 
vestigations, but rather to present, as nearly as possible, the present-day con- 
sensus of investigators, nutritionists, and obstetricians concerning the relation- 
ship of food and its various elements to the Avell-being of the mother and the nor- 
mal deAmlopment and health of the fetus. 

Our interest centers on the dietary requirements of the pregnant AA'oman 
and her fetus. In this consideration of the immediate dietary requirements of 
the pregnant woman it must be borne in mind that the diet of a giA^en generation 
may affect the offspring ser^eral generations hence. In other Avords, a Avoman 
may remain AA’^ell on a diet AAliich Avill proA’^e to be inadequate under the added 
physiologic demands of pregnancy so that her offspring may suffer in develop- 
ment and in capacity to reproduce their normal kind. 
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I shall refrain from discussing the fetal-maternal relationship and the perti- 
nent question first asked by Harvey ; Does the placenta act by digestion or in a 
purely mechanical manner? Adequate exposition of this question is not feasible 
at this time. It may be stated that the initial period of pregnancy is one of 
parasitism. However, the nutrition of the fetus is not all obtained by simple 
diffusion, supporting the idea of active selective absorptive properties on the 
part of the placenta. 

It is weU Imovm that the constituents of food are protein, fat, carbohj’-drate, 
water, minerals — ^including calcium, phosphorus, magnesium, iron and iodine — 
and vitamins — including fat-soluble A, D, and E, and water-soluble B-complex 
and C. Protein is the most important ingredient of food because it is the basic 
material for building tissue; fat is especially necessary as a solvent of vitamins 
A, D, and E ; carbohydrates furnish most of the total calories and are the most 
readily accessible fuel for heat and energy production. 

The nutritional requirements of an individual pregnant woman depend on 
heredity, environment, previous status of nutrition, weight, stage of pregnanejq 
and phj’-sieal activity. It may be said that a pregnant woman’s nutritional re- 
quirements are the same qualitatively as those of the nonpregnant, but that she 
requires more of everything, particularly protein, calcimn, phosphorus, iron, 
iodine, and the vitamins. Too often her increased appetite has been satisfied by 
increased consumption of carbohydrates. Contrary to the opinion which pre- 
vailed as recently as two or three decades ago, that protein foods should be re- 
stricted during pregnancy, it is now held that the protein intake, which is at 
least 60 Gm. daily for the average woman, should be increased during pregnancy 
to a minimum of approximately 90 Gm. daily. There should be sufficient fat in 
the diet to act as a carrier of vitamins A and D and sufficient .carbohydrates to 
reinforce the calories obtained from protein in order to produce energy and 
maintain proper weight. 

McCarrison has pointed out that the Conunission of the League of Nations 
advises the proportion of animal to vegetable protein as approximately 3 to 2. 
Animal protein includes that obtainable from meat, eggs, sea food, poultry, milk 
and cheese, while vegetable protein is furnished by legumes, other vegetables, 
bread and cereals. Certain proteins, namely beef, eggs, lactalbumin, and the 
glutenin of wheat, contain all of the essential amino acids. Milk appears to be 
a stabilizing factor in the human diet in civilized countries. 

As amino acids, protein passes through the placenta by diffusion, but the 
fetal plasma at term has a higher percentage of amino acid nitrogen than the 
mother’s plasma, suggesting a fixation method in the fetus which may control 
retention by the fetus of the amino acids. Ordinarily adequate maternal diet 
permits the storage of nitrogen, which begins as early as the tenth week of preg- 
nancy and marks the state of positive nitrogen balance. 

In 1933 Mellanby suggested that toxemias of pregnancy may be caused by 
inadequate diets, particularly of proteins and vitamins. Strauss stated that 
some toxemias could be traced to an inadequate intake of protein over a number 
of years. Protein calories need not exceed 10 per cent of the total calories, 
except under certain environmental and racial conditions, for example, in the 
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case of the Eskimos, wl]o may eoiisumc 250 to 300 Gm. of protein daily. Ninety 
grams of protein are insufficient to meet the daily caloric requirement and the 
remainder is furnished hy fat and carbohydrate food. Carbohydrates, about 250 
Gm. of which are consumed daily, are protein-savers and furnish 50 to 60 per 
cent of the daily caloric intake. The amount of carbohydrate ingested needs 
control, because its excessive use results in undue storage of fat in the body 
tissues. 

Pats ordinarily provide 35 per cent of the calorics of the normal diet, fur- 
nishing about 100 to 140 Gm. daily. Fats are an additional source of energy, 
but their major role is to assist in the utilization of calcium and pho.sphorus and 
the fat-soluble vitamins. A, D, E and K. The maternal blood has a higher lipoid 
content than the fetal blood. The appetite for food is increased among pregnant 
women and there is a still greater demand among lactating women. The storage 
of nitrogen in a pregnant woman, in addition to forming reserve for niU'ogen 
loss, increases her ability to lactate. Voluntary consumption of food may be 60 
per cent greater among lactating women than during pregnancy. 

The story of calcium is opened by the significant need for an adequate 
maternal storage of calcium. The fetus demands and gets calcium from the 
mother even if her diet is deficient; therefore, the prevention of calcium de- 
ficiency in the newborn is a problem for the obstetrician to solve by prenatal 
dietary measures. Phosphorus and calcium go together as the Damon and 
Pythias of diet. Phosphorus, as well as calcium, is activated by vitamin D and 
sunlight and is essential in the laying doum of the bony framework and dental 
foundation in the fetus. It is claimed that a high mineral diet apjmars to be 
of value in developing relative immunity of the fetus to infection. 

Iodine is concerned with metabolism and the maintenance of cell structure ; 
its richest source is in sea food and in vegetables grown near the seashore. Its 
deficiency in the maternal diet is associated with the production of colloid goiter 
in the mother and of colloid goiter and, in cases in which the deficiency is ex- 
treme, with cretinism in the fetus. 

Ingestion of iron is important. The pregnant woman has a relative anemia 
owing to blood dilution resulting from 20 per cent increase in blood volume. It 
is important that an iron deficiency or hypochromic anemia does not develop 
during pregnancy because of its effect on maternal health and for fear a similar 
delayed anemia will develop in the infant from the age of 2 to 6 months. An 
iron deficiency may develop as a result of protein deficiency. To avoid this type 
of maternal anemia the pregnant woman’s minimal diet should contain approxi- 
mately 90 Gm. of protein daily, plus adequate liver, and, when possible, such 
foods as apricots, egg yolk, cooked mustard greens, oysters, green vegetables, 
prunes, peaches, pineapple, orange and grapefruit. 

Water Balance 

It has been suggested that 1.0 c.c. of Avater should be ingested for each food 
calorie. Aside from the Avater in food, this AA’-ould require seven to eight glasses 
daily ; approximately 2 quarts of fluid are dispersed from the skin and lungs and 
alimentary tract and IY 2 quarts by the kidneys. A positive Avater balance oh- 
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tains in pregnancy and normally about 10 pounds of tlie gain of weight in preg- 
nancy are owing to this water retention. Slemons has sho^vn that the urinary 
output of the adult male represents 90 per cent of the fluid intake, primiparas 
voided 72 per cent of fluid drunk, multiparas 48 per cent, and multiparas with 
the fetus dead in utero voided an average of 93 per cent of the fluid drunk. Im- 
paired excretion of sodium causes undue water retention and this appears to be 
a factor in the etiology of toxemia. For this reason a low salt diet is advised. 

Vitamins 

The role of the vitamins in nutiution, now well known, is so broadlj’’ ad- 
vertised ‘‘across the land,’’ that, to paraphrase an old saying, he who speeds 
may read. We are advised to take vitamins to prevent this or that or to cure 
the other. Nutritionists state that a balanced adequate diet furnishes sufficient 
vitamins for the average person. However, in no other field of nutrition is the 
value of vitamins so clearly shown as in jiregnancy. Researches have revealed 
various vitamins as the cause of diseases which baffled physicians and investi- 
gators for many years ; lack of sufficient vitamin 0 as the cause of scurvy, de- 
ficiency of vitamin D and its accompanying minerals, calcium and phosphorus, 
in rickets and osteomalacia, deficiency of vitamin B in beriberi, of B-complex in 
pellagra, of vitamin A in night blindness and of vitamin E in sterility in rats. 
Sherman^®’ has stated that lack of vitamin E in male rats produces sterility 
and eventually leads to destruction of germ cells. Shute^^’^® has stated that lack 
of vitamin E is a factor in abortion and abruptio placentae. 

Among the vitamins, A is essential to reproduction and fetal growth and 
Its maternal lack is related to deficiency diseases and perhaps lowers immunity 
to infection, predisposing to puerperal sepsis. McCollum has stated that the 
supplementary administration of vitamin A tends to decrease the severity and 
frequency of colds. A vitamin A level sufficient for maternal health may, how- 
ever, result in disaster for the offspring j for example, the teeth of the mother are 
less affected than those of the offspring. Vitamin A is inactivated by rancidity, 
by exposure to ultraviolet irradiation and to heat in the presence of oxygen. 
Carotene and vitamin A are poorly absorbed from the intestine whenever fat 
absorption is defective and in the presence of mineral oil laxatives. 

Vitamin B is frequently lacking in the diet of American women, its lack in 
prenatal diet being evidenced by anemia, anorexia, irritability, and emotional 
mstability, and in the presence of more severe deficiencies, by beriberi or by 
pellagra, A mother who has latent beriberi may bear a child who has congenital 
malformations. It has been shown that rats with riboflavin (Bg) deficiency may 
have repeated pregnancies resulting in severe fetal malformations. The syn- 
thesis of B vitamins by intestinal bacteria has a vital role in man and animals 
but in man supplementary dietarj'- intake of B vitamins is necessary. The bac- 
terial synthesis in the bowel may be suppressed by the administration of drugs, 
such as the sulfonamides, particularly when the therapy is protracted. Vitamin 
^ is abundant in many foods, particularly meat, milk, and eggs. In the pres- 
ence of known or suspected B deficiency the diet may be supplemented by yeast, 
yeast concentrates, and wheat germ. It was not until recently that the re- 
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searches of Warkany and others emphasized the importance of a I'casonahly 
adequate protein content as well as certain vitamins, particularly A ami B, in 
the normal development of the fetus in rats. Warkany has stated that the or- 
ganogenesis oC the human embryo is practically finished at ten weeks after con- 
ception, whereas nutritional supplements usually arc not given until the latter 
half of pregnancy. 

There is a widespread belief among laymen and many physicians that sys- 
temic and multiple congenital malformations are always the result of defective 
genn plasm Avhich is genetically determined or hereditary, rci’haps a nutri- 
tional deficiency resulting in a defective gene leads to the same congenital 
abnormality. 

Ascorbic acid (vitamin C) is recognized to be decidedly important to normal 
reproduction. It is, of course, well known that it occurs abundantly in citrus 
fruit and tomatoes. The fetus has the faculty of taking its needed vitamin C 
from the maternal circulation, so that vitamin C in the maternal plasma may 
be lower than in the cord blood. A deeidcdlj" low level of ascorbic acid in 
maternal plasma within the range of clinical scurvy has been noted in severe 
cases of hyperemesis. Tomx)ldns has remarked tliat the vitamin C content is 
low in artificially ripened citrus fruit picked green for sliipping purposes. 

I have stated previously that normal reproduction requires adequate 
amounts of protein in the diet, that the ingestion of protein should be increased 
during pregnancy, particularly in its latter half, and that there should be a 
still greater increase of protein in the diet of the lactating woman. This state- 
ment is made advisedly because authorities on nutrition agree that protein is 
the most important component of the diet during pregnancy. A protein-poor 
diet is a common fault among pregnant women. Burke’s statement is borne out 
by Williams,*''’ Tompkins,"® and many others, that malnutrition of protein and 
other substances in pregnancy results in a lower average hemoglobin and serum 
protein, a higher incidence of pre-eclampsia, a strildngly higher incidence of 
edema, increased maternal morbidity, and an increased fetal mortality rate. 
The observations of Theobald"®’ on the role of calcium, iron, and ioduie, of 
De Snoo on salt as a prime factor in the production of pre-eclampsia, of Strauss, 
and many others well merit careful study. 

Normal increase of weight during pregnancy amounts to 14 to 20 per cent 
of the pregravid weight. This is owing largely to an increase of body nitrogen 
and fat, retention of water, including increased blood volume, tissue fluid reten- 
tion, and amniotic fluid. The pregnant woman stores nitrogen in tlie uterus and 
other tissues as a reserve against nitrogen depletion in the course of labor and 
lactation. 

It appears that excessive gain of weight during pregnancy is owing to undue 
retention of fluid in the tissues and often to the excessive storage of body fat. 
Time does not permit full discussion of the causes of edema during pregnancy, 
including increased intracapillary pressure, lowered serum proteins and undue 
retention of the sodium ion. The prenatal diet often is too high in caihohydrates 
and various sodium salts and too low in protein, vitamins, and alkaline minerals. 
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"Wlieii hypoproteinemia is X)resent, signs of toxemia have been produced by feed- 
ing various sodium salts. In the absence of hypoproteinemia, the feeding of 
sodium salts did not produce sjrmptoms of toxemia. 

Time does not permit me to continue with an extended description of the 
various disturbances of the reproductive function resulting from diets inade- 
quate or deficient in various essential foods, minerals, and vitamins. I have 
already mentioned many of these nutritional diseases and complications. Per- 
]iaps the most notable reports of historical significance in tlie field of nutrition 
as related to reproduction have been the work of Warkany and others on the 
effect of various maternal and sometimes paternal nutritional deficiencies on 
the fetus of the rat and larger mammals, varying from resorption, stillbirths, 
and neonatal deaths, to bony malformations. Paralleling this work on rats, 
Burke found an amazingly’ large percentage of inadequate prenatal diets among 
the mothers of more than 200 infants, including stillborn infants, neonatal 
deaths, premature and functionally immature infants, and those with marked 
congenital defects. These and other researcli work demonstrate that adequate 
nutrition for women during pregnancy is an important factor in lowering the 
incidence of stillbirths and neonatal deaths. 

In conclusion, I wish to repeat Burke’s statement that there can be little 
doubt that adequate nutrition of the pregnant woman is sufficiently important 
to the normal growth and development of the fetus and the health of the mother 
to warrant a place in all prenatal care programs. '‘If a good diet is a safety 
factor to the mother in the prevention of certain forms of toxemia, that alone is 
important.” 

In this brief review of certain historical references and the present-daj’- 
status of nutrition and reproduction, I have departed from the usual philosoph- 
ical address given by presidents of this body. We have traveled through many 
centuries to learn something of the fancies and fallacies and, finally, of the 
present-day facts of nutrition and its possible relationship to human reproduction. 
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Sppner’s investigations of the placental circulation disclosed certain char- 
acteristics of the placental veins which are extremely significant. He demon- 
strated the 'presence of sphincters in the collecting veins of the placenta as 
shown in Figs. 10, 11, taken from his publication.'’ 

Just what physiological purpose the sphincters serve is not known, but 
they would seem to insure a more stable content of blood in the \allous vessels 
and to counteract the tendency of uterine contractions to overload the umbilical 
vem and the fetal heart. 

If, ho^yever, the sphincters are susceptible to spasmogenic influences origin- 
ating in pituitary (?) or renal (?) secretions, whether overproduced or in- 
sufficiently held in abeyance, the effect upon the dependent villi would be to 
produce an appearance identical with that which has previous!}^ been described 
in the acute or subacute hemorrhagic infarcts. 


I Dtbilical rt>nl 



Fig. 10. — Spanner’s “Diagram of tlie Placental Circulation at Term,” showing sphincters in 
main and subsidiarj’’ collecting veins of the placenta. Arrangement of veins probably deter- 
mines form and extent of hemorrhagic infarction (see Figs. 2 and 3). (From DeLee-Greenhill : 
Obstetrics.) 

Spasm of the sphincters of the vein serving a unit of placental tissue would 
at once prevent escape of blood from the unit of dependent villi. The fetal 
heart, continuing to force blood into this unit tJirough a branch of the um- 
bilical artery, causes the villous vessels to lieeome engorged and distended 
(ffigs. n, 8, 9). With stoppage of circulation in the vessels, thrombosis follows 
and the villi become necrotic (Fig. 8). The infarction outlines the pattern of 
the circulation serving this unit of placental tissue and demarcation is very 
sharp (Figs. 3, 4) . It distinctly places the circulatory disturbance on the fetal 
and not on the maternal side. 

Intrauterine fetal death is followed by maceration of the fetus but is not 
followed by maceration of the placenta. The colls slain wtII, the villous vessels 
show no engorgement or distention, and the villi are of normal size. The in- 
ference is that the inter^’illous maternal circulation is apparently sufficient to 
preserve temporarily the vitality of the villi and there is no immediate necrosis 
and toxemia. 

However, if there is obstruction to the oulflow of blood from the villi 
through the collecting vein, the resulting distention, engorgement, and Ihrombo- 
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As a result of tremendous advances in llie study of tlic life proce.ss through 
the tools of chemistry, plijAsics, and physiology, Ave have Icai-ned to co7iceive of 
man as an animal organism constantly interacting Avitli his pliysical environ- 
ment, striving to maintain a harmonious halance of ijhysiological and chemical 
activity. At the same time Ave haA'c learned that he is a social organism as Avell, 
constantly interacting AAUth other units of the social system of Avhieh he is a 
part. "We hnoAV also that the momentum of technological change has increased 
tremendously during the past century, in medicine as in other areas of our 
society. It is not strange that, in the social process of adaptation to meet revolu- 
tionary changes in the production and distribution of goods and in communica- 
tion and transportation, avc are faced Avith recurring economic and social crises. 
Only to the extent that society can adapt itself to the constanth' changing de- 
mands of our technological age Avill it he rca.sonahlc to cx]7ect all men to find a 
degree of happiness. 

Increasingly, medicine is focusing its attention on man as a social organism. 
The realization is growing that, while there are volumes yet to be learned about 
the physical aspects of man in health and in disease, the great contributions 
of the future Avill spring from an understanding of those .subtle functions and 
forces Avhich determine man’s reaction as an individutul in a social organization. 
Justice Holmes put it more succinctly AA'hen he Avrote: “j\ran, AA'hether he 
realizes it or not, is always fightmg for the kind of a world he Avants.” The 
challenge of the future lies in man’s constant struggle, consciously and uncon- 
sciously, to find happiness in a changing Avorld, a Avorld that is constantly 
making ncAv and greater demands on both society and on the indiA’idual. 
This challege goes very deep indeed to the A-ery roots of the problem of man’s 
surAdAml on earth, jiledicine is concerned Avith the preservation of life, Avith 
man’s suiwival in this complex and eA'er-changing Avorld. Perhaps no other 
group of professional men is more concerned Avilh this Avhole pi'oblem than 
this Association. 

As I haAm suggested, Ave are increasingly interested in the social aspects 
of life and living. Our primaiy concern ahvays has been and ahvays Avill be the 
individual and his health. But today the individual human being is caught 
up in forces far beyond his oum personal control. Perhaps the most important 
single fact AAdth AA’hich all of us are faced — particularly American leaders in the 
professions, in business, and in government— is the stark fact that the Avorld’s 
population is increasing faster than man’s capacity to supply all his Ijasic needs. 
Despite the loss of millions of people directly and indirectly because of the AA'ar, 
the AA'orld’s population has continued to increase to a present total of approxi- 
mately tAvo billion, one hnndred fifty million people. At the time of tlie Amer- 
ican RcAmlution the population of the AAmrld totalled some six hundred thirtA- 
million, less than a third of the present figure. In our OAvn country the popula- 
tion has almost doubled since 1900, increasing from sevent 3 ^-five million to 
approximately one hundred foi-tj^'-four million people. Increasing attention 
is and must be given to the problem of making the resources of the earth provide 
means of subsistence for this ever-groAAung population. It has been taken for 
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D RA]\'IATIC indeed have been recent aeeomplisliments in the siDCcialties of 
obstetrics and gynecology. There has been a gratifying decrease in the 
maternal death rate largely due, perhaps, to better prenatal care, conservative 
obstetric procedures, and the advent of chemotherapy and antibiotic treatment 
generally. Since my days of practice one of the most interesting developments 
is the discovery of the Rh factor in blood compatibility and the application of 
this Imov'ledge in blood transfusions and in an understanding of the patho- 
genesis of fetal erjdhroblastosis. Investigations of dietary deficiencies which 
have been carried on for many years are finding new applications. This is true 
also, I am told, of complications of pregnancy such as anemias and toxemias 
and in the correction of mineral and vitamin deficiencies affecting the mother 
and the fetus. In the field of gynecological surgery, we note the description of 
new surgical techniques in general and cesarean sections in particular. Renewed 
interest in such procedures as the Wertheim operation for cancer of the uterine 
corpus indicates that definite progress is being made. Progress in cancer studies 
generally is accelerating and a better understanding of this histochemical proc- 
ess is coming to light which will benefit mankind through the clinical specialties. 

As the problems of medicine are pursued to their fundamentals, it is in- 
teresting to observe that they are all grounded in the natural sciences as they 
^Pply to the life process. It is on this firm base of scientific knowledge that all 
our medical specialties rest. Our specialties of medicine, for a time somewliat 
isolated from one another, are gradually drawing closer together. This process 
has been speeded as we have increased our knowledge of the inter-relations 
between various parts of the body. 

It is encouraging indeed to note the renewed emphasis your specialties place 
on the importance of research in education and training. 

It is sometimes difficult to see the full drama of the development of modern 
medicine in the perspective of history. We should remember that only some 
forty generations of fiity years each have elapsed since Hippocrates lived and 
only two or three since the development of modern medicine as we know it 
began to take form. Only in the twentieth century, for instance, has medical 
science been able to minimize the ravages of war by reducing the morbidity of 
^idemie disease and nonbattle casualties below that of battle casualties. During 
^orld War II important advances were made in the cure of battle casualties 
as Well. 
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Planned parenthood, as a partial answer to this problem, wiU naturally 
command our special interest. We have a special ol)ligation, I think, to en- 
courage educational opportunities for millions of underprivileged people and 
thus aid in controlling population growth where it needs control. The United 
Nations, UNESCO, and the World Health Organisation offer the possibility of 
developing world-wide programs along these lines that can materially affect the 
course of contemporary civilization. All that has been accomplished since the 
war in bringing relief and reconstruction to war-torn countries is a mere buying 
of time in which to solve the greater problem of the total adjustment of mankind 
to his total physical and social world. 

Economic and political systems which help to alleviate the acute symptoms 
of the day will not cure the chronic social and economic disorders that have 
grown out of man’s quest for the means of survival. Most of the Avars of history 
have arisen from the basic needs of people for expanded land areas for the pro- 
duction of food, fiber, and shelter. The Avars of this eentuiy have risen to cata- 
clysmic force. In another war, our population problem may be solved simply 
and in a relatively short time. Whether the survivors can make any Irind of 
satisfactory adjustment to their earth is something no one can predict. But, 
through modern science and teclmology, the intelligent use of all media of com- 
munication, by education, bs'’ good will and cooperation, man can, if he Avill, 
arrest the downward spiral of our civilization. This task places great responsi- 
bility upon the American medical profession, holding leadership as it does among 
the medical professions of all nations and dedicated as it is to the health and 
Avelfare of mankind. Ours must be a response that will aid all men of good Avill 
to seek solutions to the major problems of survival which face manldnd. 

Is this not the crisis and struggle of our time? Are there not too many 
people who have little or no respect for their fellow men — ^too many people who 
seek only to gratify their own selfish and acquisitive instincts? What a tragedy 
this is Avhen probably, surely, there is enough for everyone’s need but, as some- 
one recently remarked, not enough for everyone’s greed. The physician, like the 
philosopher and the saint, puts down this sorry scheme of things as man’s baser 
nature and, with patience, kindliness, and tolerance, goes about his work of 
healing and prays that time Avill not run out. As Ave look back across the years 
of man’s struggle and despair and forward to the better times we may have if 
Ave but will, Ave must see to it that, centuries from noAv, men Avill look back and 
say of us that Ave built upon the best that Avas in us and fashioned a better AA^orld 
for them. ]\Iedieine, Avith its age-old concern for the sick, the poor as Avell as the 
rich, the AA^eak as aa’^cH as the strong, has been an influence for good surpassed 
only by the moral precepts of religion. The seiwices of medicine, like those of 
religion, have been largely personal. Medicine of the future must progress as a 
social, as Avell as biological, science and must broaden its outlook accordingly. 
Medicine is coming of age as a social science in the service of manldnd and of his 
society . This must be medicine ’s response to the challenge of our times. 
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granted that the resources of the earth arc limitless, and that they can endlessly 
supply the needs of an ever-growing world population. Serious studies have 
shovTi, however, that the material resources of the earth have been seriously 
depleted in many areas. Such a depletion of resources has spelled the end of 
civilizations of the past. 

Phj'sicians always have known that man is part of his physical environment, 
that he definitely depends upon it for his suiwival, and that he is equally de- 
pendent upon his fellow human beings in a society of which all men are essential 
elements. Concerned as we are with the welfare of the individual man and 
woman, we must also do our part as medical men in solving the problem of man- 
kind’s adjustment to its environment and to the resources of the earth. Only 
in our generation have science and technologj' begun to address themselves to 
the problems created bj’ man ’s impoverishment and looting of the earth. 

We have learned painfull}', for example, that to mine the hills of their 
forests without making provision for their replacement not only robs us of a 
resource but also creates abnormal conditions which lead to floods and destruc- 
tion. The science of forestry is teaching a new program of perpetual yield of 
timber crops which preserves not only timber but the soils and their wealth 
as weU. Likewise, agriculture is id reserving the wealth of the soil through 
better planned farming which will give a perpetual yield of crops. 

Whether man can correct the damage already done to his material means 
of subsistence in time to stay the deterioration of present world civilization is 
one of the real crises of our times. The solution of this problem is basic to the 
whole problem of war and peace today, tomorrow, and next year, and in genera- 
tions to come. As Americans, we are particularly fortunate because of the 
great, though not unlimited, resources of our nation. Compared with other parts 
of the world, ours is abmidauce indeed, but we cannot ignore the basic problems 
faced by mankind elsewhere. We have learned at great cost that this is one 
world or it is none, even though we knoiv jiainfully that today we live in two 
Worlds not of our choosing. We know that the world will one day be united 
^gain, either by peaceful or by warlike means. The liasic problem, hoivever, 
Will still remain : that is, how man can harmoniously adjust himself to the wmrld 
in which he finds himself and to its resources for supporting him ? 

What will he man’s response to his responsiliility for the future of mankind? 

I suggest that medicine’s response to the challenge of our times is a vital 
and most important one. Fundamentally, medicine is concerned with the 
pieservation and nurture of mankind. While we must continue to serve 
individual human beings with all our knowledge and our skill, more than this 
lie must, along with other leaders of our cominunities, join in ever}’' serious 
effort to make a more satisfactory adjustment of man to his world. This in- 
lolves such practical pursuits as aiding in all conservation programs, supporting 
e Ucational and research activities which w'ill provide the know-how and the 
skilled personnel in scientific and teclinological fields necessary to conserve and 
^ ®i’elop the resources of depleted parts of the earth. 
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carefully cousiclerccl, aud I hope it will both carry weight and invite verifica- 
tion. May I say that, in order to exclude any personal favor, the results have 
been assessed and tabulated by an independent ol)servci-. With few excep- 
tions the operations were performed in Sir Patrick Dini’s Hospital, Dublin, 
where I Avas Gynaecologist for twelve years prior to my appointment to the 
Eotunda. 


The Material Under Review 

The clinical material upon which this paper is based concerns 113 young, 
and otherwise healthy, Avomen Avhose dysmenorrhea Avas considered primaru 
and to be so severe that they Avere unable to live normal lives, being in- 
capacitated to a serious degree each month. The reAueAv coAmrs the years 
1936 to 1945, and in 1945 the 113 Avomen Avho had been treated by some form 
of nerve dhasion Avere Avritten to in order to "folloAv up” the results. No con- 
tact Avas established AAdth 31, but there Avere 82 replies. Unfortunately, the 
details of a further 24 cases Avere lost and these are not included. 

I Avill noAV consider the 82 eases of dysmenorrhea from Avhich replies Avere 
recewed. The treatment Avas as f oIIoavs : 

21 Ovarian denervations. 

34 Presacral sympathectomies. 

27 Combined ovarian and uterine denervations. 

It is first necessary to state the criteria from Avhich I belicA’-e it possible 
to make a differential diagnosis of the source of primary dysmenorrhea. 

The Differential Diagnosis of Ovarian From Uterine Pain 

The most obAdous method of discovering if the menstrual pain is of 
ovarian origin is to apply reasonably firm bimanual compression to the ovary 
Avhile asldng if the pain or discomfort thus produced is similar to that ex- 
perienced at the menstrual times (the Adscero-sensoiy z’eflex). If so, this 
Avould be a reasonable indication of the origin of the pain, of the discomfort, 
and of the nausea. But in many the discomfort thus produced does not re- 
semble the menstrual pain, and it is then possibly of uterine oidgin. The 
“sound test” I have already described elseAvhere is of the utmost importance 
in establishing a correct diagnosis. 

The Sound Test. — The passing of a sterile uterine sound, either by touch 
or by sight, is izsuaUy easy and, in my experience, has never been folloAved 
by immediate or remote ill effects. All precautions should be taken to ex- 
clude pregnanej’-, cervical infection, or other contraindication, before the 
sound is passed. In several of my early cases a small intrauterine bag was 
inserted into the uterus, Avith full aseptic precautions, and Avas inflated to 5 
c.c. capacity, to test for uterine pain. In others, Avhen the Fallopian tubes 
Avere blocked, Rubin’s apparatus aa^s used without anesthesia, up to 300 mm. 
Hg pressure. The intrauterine bag has obvious disadAmntages, and it Avas 
not used lately. 

These methods of investigation yielded peculiarly uniform results, and 
Avhile typical uterine pain is accurately referred to the immediate suprapubic 
area in the midline of the loAver abdomen, it sometimes reached as high as the 
umbilicus. This Avas true in 49 per cent of the patients examined. In 11 per 
cent of someAA'hat exceptional instances of primary uterine dysmenorrhea the 
passing of the uterine sound produced typical referred pain in some other 
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B efore reading the technical part of this coinninnication it is right and 
proper that I should show full appreciation for yonr invitation to deliver 
this Joseph Price Oration. Surely it is unnecessary to labor the fact that 
such an invitation, which is one of the highest honors that lies within your 
power to confer upon a colleague, not only does honor to me, personally, but 
also to Trinit3’- College, Dublin, to the Rotunda Hospital, Dublin, and to 
the Dublin School of Medicine. I fullj’- appreciate the high opinion you, in 
this great Countiy, hold of Irish obstetrics, and especially of that pioneer 
maternity hospital of which I am proud to saj’’ I am the present Master, 
Although now chiefly concerned with obstetrics, I have been keenly in- 
terested for many years in the problem of dysmenorrhea and, without wish- 
ing to advertise the fact that I have written and worked considerably upon 
this subject, I cannot avoid referring oecasionallj’’ throughout the text to my 
own publications, 

I flatter myself that some points I have noted are advances in our knowl- 
edge, and it is for this reason that I put some facts and figures before you. I 
do not flatly contradict time-honored conce]ots, but I am convinced that many 
cases of primarjr dysmenorrhea are wrongly treated because of faulty diag- 
nosis. Nor do I pretend to be able to explain ■with certainty why dj’-smenorrhea 
occurs — ^in other words, I am at a loss as to its exact etiology — ^but I am sure 
that in primary dj^smenorrhea there are definite nerve lesions in the presacral, 
the ovarian, or both sj’^stems, and that menstrual pain usualty can be relieved 
y appropriate and thorough nerve division. 

I hope to be able to convince you that it is possible to differentiate be- 
tween menstrual pain of ovarian or uterine origin, and also to show that 
dysmenorrhea may be a mixture of both. I also hope to clarify and dispel 
some doubts which exist regarding the harmful effects of nerve section upon 
the female genital organs, their fertility, and their reproductive powers. The 
cases under review were operated upon sufficiently long ago to enable me to 
assess the results confidently, and it is my belief that neither ovarian nor 
|iterine denervation, nor combined ovarian and uterine denervation, assert a 
laimful effect upon a Avoman’s vital functions. What follows has been most 
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gan, as found typically in secondary dj^snienorrlica. My reinarlcs will be thus 
confined to the eases which must be regarded as true prhnary ovarian dysmen- 
orrhea. These constitute a certain proportion oi' our difficult cases; the grossly 
diseased ovary is readily recognized and accepted as a source of pain, but such 
pathology is unusual in tlie young patient in whom the typical symptoms of 
primary dysmenorrhea exist. 

Selerocystic changes in the ovary are of the greatest importance in ovar- 
ian dysmenorrhea, and were present in all my own cases, but some writers 
maintain that the small cirrhotic ovarj’- with its thickened Avhite capsule is an 
equally important etiological factor. LTIermitte, and others of the French 
School, support the neurogenic etiological Ihcory, and believe that ovarian 
selerocystic changes are secondary to the influence of some ovarian nerve 
lesion rather than a primary condition. They regard cyst resection, or any 
other operation productive of ovarian scarring, as ill-advised and favoriiig 
recurrence of the sjnnptoms by producing further cicatrization with fibrosis 
and pressure on the nerve endings. To support this there is very definite evi- 
dence of a peri- and intrafascicular ovarian nerve degeneration in such cases ; 
some regard this as constant findings in ovarian selerocystic disease, and 
similar degenerations are frequently found in about 70 per cent of the pre- 
sacral nerves in intractable uterine dysmenoi-rhea. 

I can confirm these findings relative to the presacral and ovarian nerve 
lesions in such cases, and it is interesting that none of these changes were 
found in the ovarian nerves examined from women who had not suffered from 
dysmenorrhea (i.e., the “controls”) and for whom hysterectomy was per- 
formed for some uterine disease. Further “controls” within the dj\smenor- 
rhea age were also obtained when it was established that ovarian denervation 
did no harm to function. 

If we accept the neurogenic theory of selerocystic ovarian degeneration, 
and the association of pain udth coincident ovarian nerve lesions, we can read- 
ily understand that only certain ovaries udll be painful, and why it is that 
pain is an unusual symptom in the many and various sized ovarian cysts en- 
countered. It also becomes apparent how “ !Mittelschmerz ” may be totally 
absent in most wmmen, but present or excessive in the minority Avhose oA’arian 
nerves are abnormal. The Wo determining factors producthm of excesswe 
ovarian pain appear to be an existing nerve degeneration AAdth pressure upon 
either the ovarian intrinsic nerves or some fibrils adjacent to the granulosa 
cell layer of a follicle._ Such pressure could be continuous (from excessWe 
fibrosis in the proximity of nerve endings) or periodic (from the edema 
present at the time of ovulation and in the premenstrual phase). 

The question of pressure upon the fibrous or inflammatory nodules de- 
scribed by Neuman, and such nodules are noAv knoAvn to exist on the ovarian 
terminal nerve filaments in close- relation to the ripening Graafian follicles, 
is particularly interesting. These nodules are most numerous in the pre- 
pubertal and postmenopausal ovary, being almost entirely absent around the 
follicles of the actively menstruating and multiparous Avoman. Their exact 
significance is unknoAAm, hut their frequent presence in those patients Avho 
are most liable to suffer from severe dysmenorrhea lends support to the neu- 
rogenic etiological theory. 

The accepted OA'^arian lesions of secondary ovai'ian dysmenorrhea, e.g., a 
prolapsed and grossly cj'^stic OAmry, a small oAmrian endometrioma or abscess, 
oophoritis, OA'arian apoplexy, light pelA*ic adhesions, OA’arian A’^aricocele, par- 
ovarian tumors, are outside our present consideration. Celibacy, masturba- 
tion, or too frequent coitus, AA'^ere belieA’'ed by Ashton to cause OA’-arian con- 
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lower abdominal area. In most of tliese girls there was some palpable pelvic 
abnormality {secondary dysmenorrhea) ; the consideration of these is outside 
the scope of this paper, bnt undoubtedly the associated pathological condi- 
tions are resiDonsible for the abnormal pain distribution. 

The passing of the sound was absolutely painless in approximately 36 
per cent of patients, many of whom did not suffer from dysmenorrhea ; it pro- 
duced pain referred exactly to the umbilicus in 2 per cent, and to the midline 
of the vulva about the position of the clitoris in the other 2 per cent. From 
these data we can separate rvith some accuracy the cases of true uterine pain 
from those of ovarian origin, and likewise interpret correctly co-existent 
mixed ovarian and uterine sympitoms. 

True primary ovarian pain is referred with equal frequency to either side 
of the lower abdomen, but diffuse lower abdominal pain probably indicates 
mixed dysmenorrhea of both uterine and ovarian origin. Ovarian pain itself 
appears typically in the two or three premenstrual days, rarely persists after 
the onset of the flow, and sometimes disappears before bleeding begins. In 
contrast, although uterine pain may be occasionally premenstrual in onset, 
it usually begins ndtli the flow, ceasing after an hour or two, or persisting 
until the bleeding has completely ended. Ovarian pain is nauseating in char- 
acter, being of a continuous dull, dragging type, and is probably similar to 
that evoked in the male as a result of trauma to the testis. Ovarian pain 
can be faithfully reproduced by evoking the “deep sensibility reflex” of the 
ovary by pressure upon one or both ovaries during bimanual examination, and 
radiation down the thighs (the viscero-sensory reflex) often can be produced 
m this way. Only occasionally is uterine pain evident as a dull ache; in 
dysmenorrhea it varies typically in intensity being subject to exacerbations 
and is frequently sharp, stabbing, cramplike or colicky in character. 

In brief, ovarian pain may be uni- or bilateral; menstrual but chiefly 
premenstrual ; always subumbilical, but chiefly left-sided and radiating down 
the thighs. Although not included above, nausea is an almost constant symp- 
tom, whilst dyspareunia, dyschezia, and syncope are frequently present. 

It should be comparatively easy, therefore, to separate the various types 
of primary dysmenorrhea from one another and to apply more specific treat- 
ment for their relief. Hormonal treatment, cervical dilatation, uterine curet- 
tage, and all other measures directed toward the relief of supposed uterine 
spasm, should be reserved for appropriate cases. 

It may have no bearing upon the etiology or treatment of primary dys- 
menorrhea but the following interesting facts emerge from analysis of Tables 
II, and III.- 

AGE AT 

ONSET OP PAIN OPERATION 

Primary uterine dysmenorrhea 20.8 years 24.2 years 

Primary ovarian dysmenorrhea 18.5 years 23.7 years 

Primary combined dysmenorrhea 19.7 years 23.2 years 

From tliis, it seems that most cases of intolerable menstrual pain reach a 
c max between 23 and 24 years of age, but that pain of primary ovarian origin 
las an earlier onset than that of primary uterine pain. It is only to be ex- 
pected that menstrual pain of mixed origin w'^ould manifest itself midway be- 
ween both varieties. 

Lesions and Abnormalities of the Painful Ovary. — ^For the piuqDose of. this 
iiscnssion I will consider the painful or tender (though apparently normal) 
and exclude the frankly diseased, adherent, inflamed, or enlarged or- 

*Tahles not published. 
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Their most recent techniqnc was, in brief, the (Ih'ision of the two or three 
main ovarian nerve bundles in the mesovariinn Avilboni iiilerfcrcnee Avith llie 
ovarian blood vessels. 

Independently, and Avithout knoAAdedge of llicir work, I carried ont the 
same operation by a simplified technique on sevco-al patients, Avith most en- 
conraging results. The failnres Avcrc due to my then inability to separate 
the uterine from the ovarian cases, for Avliat 1 deseribe as distinctive signs 
and symptoms of ovarian, uterine, and mixed dysmenorrhea folloAved later. 

My technique for ovarian denervation still consists of simple division 
of both infundibulopelvie ligaments, their nerves and blood vessels, and simple 
ligature of the stumps Avith catgut. To avoid the possibility of elongation 
of the divided ligament Avith subsequent prolapse of the ovaries, the cut ends 
are sutured carefully to one another and, AAdiere necessary, ovarian and uterine 
suspension has been performed. Appendieectomy, Avhen indicated, has been 
a routine procedure. My bilateral denervations liaA^e been most encourag- 
ing — ^the earlier cases of unilateral diAnsion AAmre disappointing. This has 
already been referred to, and is probably due to the close crosslinkage net’A^e 
supply of the oAuaries. 

Ovarian Denerva-tion 

The tAventy-one eases of primary dy.smenovrhea treated by OAmrian de- 
nervation alone (i.e., cases diagnosed as purely primary ovarian dysmenor- 
rhea) gaA'-e the folloAving results over the period mentioned : 

3 failures 14.2 per cent 

1 partial success 4.7 per cent 

17 successes 80.9 per cent 

Presacral Sympathectomy 

Thirty-four cases of severe primary dysmenorrhea Avere regarded as be- 
ing of essentially uterine origin and Avere treated by presacral sympathec- 
tomy. In some additional operative procedures Avere used, as appeared ap- 
propriate. The results of the presacral sympathectomy operations in these 
34 cases Avere as f oIIoavs ; 

4 failures 11.7 per cejit 

5 partial successes 14.7 per cent 

25 successes 73.5 per cent 

The Presacral Nerve . — The so-called presacral nerve is singulaidy ac- 
cessible to the operator in its retroperitoneal position in front of the last tAvo 
lumbar vertebrae Avdthin the space bounded laterally by the tAvo common 
iliac arteries. The presacral neiwe is usually a Avell-defined fine plexus (the 
superior hypogastric plexus) rather than a single, large trunk, and in only 
3 per cent Avas its free exposure made difficult by the proximity of the pelvic 
mesocolon. 

The presacral nerve contains sympathetic and parasympathetic elements, 
and its continuation through the middle and inferior hypogastric plexuses 
on the front of the sacrum finally links it Avith the nervi erigentes. Prom 
this plexus thus formed the nerve filaments and ganglia are distributed to 
the uterus closely folloA\dng the main arterial supply. Eventually the intrinsic 
uterine innervation ends subperitonea lly and beneath its endometrial lining; 
there is no evidence of penetration of the uterine lining by nerves, nor are 
ganglia common in the uterine muscular tissue. 

Operative Technique (Presacral Sympathectomy). — 1 have no special tech- 
nique in performing presacral sympathectomy. This operation has been ade- 
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gestion and resulting pain. They are, admittedly, possible factors in the pro- 
dnetion of dysmenorrhea, especially when a nerve lesion is present, and are 
often noted in case histories of patients suffering from dj^smenorrhea, but 
Ashton's view has not received much support. 


The Ovarian Nerve Supply (Intrinsic and Extrinsic ). — To agree that 
ovarian dysmenorrhea can exist, either as an entity or in conjunction with 
menstrual pain of uterine origin, implies acceptance of the view that the 
two structures possess their own independent and separate nerve supplies. 
Tliis is now known to be true. Learmonth, Mitchell, and other histopatholo- 
gists still doubt the iDossibility of a direct anatomical connection between the 
tubal and ovarian nerve supplies, but the absolute independence of the uterine 
and ovarian systems is generally accepted. Ovarian innervation is hilateral, 
and pain originating in one ovary may he referred either to that' side or to the 
opposite side, or to both the affected and the normal sides. The clinical im- 
portance- of this fact is readily appreciated. 

The ovarian nerve supplj’- is chiefly sympathetic, being derived from the 
renal, intermesenteric, and celiac plexuses. The ovarian nerves enter the 
hilnm of the ovary in two or three main trunks, and then split up within the 
substance of the organ to accompany the arterial ramifications and end out- 
side the theca externa of the follicle. Any statements that the terminal nerve 
fibers penetrate the membrane granulosa have been disproved, but they form 
an extremely dense network around the follicle and are intimately connected 
with it. It is just possible that a few fine, terminal twdgs may leave the 
ovary between the lajmrs of the mesolapinx to end near the Fallopian tube and 
uterine cornu, but their final destination is unkno^vn. 


The vascular state of the ovary is controlled by the (dilator) impulses of 
the few parasympathetic fibers in antagonism to the richer sympathetic 
(vasoconstrictor) supply. In an organ subject to cyclic variations this is 
undoubtedly of importance in the control of the degree of congestion and the 
possible production of pain. Consider wdiat the male would experience "were 
the processes of o’^uilation to take place monthly in the testes. 

With reference to the possibility of harm being done to the ovary by 
surgical denervation, it is wmll to remember that the stabilization of vascular 
tone within an organ thus suddenly deprived of its control is known to be 
lapid and wdthout ill effect, even wdien the organ in question is functionally 
cependent upon its nerve control. The ovarian function and cycle are uder 
}oinional control, and both are unimpaired by nerve section except that pain 
uupulses cannot subsequently spread thence to the higher centers. 

Pathways for painful ovarian stimuli exist in the ovarian nerves, as is 
mown to be so in the presacral system in connection with the uterus, and the 
ueeess of ovarian denervation depends upon this. 


The Treatment of Ovarian Dysmenorrhea 

t] L’Herhiitte and Dupont and, independently, Leriehe suggested 

^ painful ovary could be rendered insensitive by denervation. They 
ew that Cotte’s operation was proving successful in carefully selected cases 
'5b sympathectomy and believed that a similar ovarian denervation 

tpj? r satisfactory results. The report of their early work proved in- 
esting for they soon realized that, owing to the nerve cross link between, the 
®^®p®ssful denervation was necessarily bilateral. They also found 
w-ic. ^ Werine suspension operation improved the results when retroversion 
present, as did appendiceetomy when there was evidence of appendicitis. 



78 


BARTHOLOMEW ET AL. 


Am. J. Obst. & Gynec. 
January', 1949 


sis enlarge and crowd the villi to such an extent that, with maternal intervillous 
circulation greatly reduced and fetal circulation absent, rapid necrosis results. 
Toxemia follows dissemination of the poisonous products through the maternal 
circulation. 

As will be noted from Spanner’s illustration of the placental circulation 
(Fig. 10), spasm, affecting the sphincters of a single collecting vein, would 
affect only the dependent unit of villi, resulting in an isolated, sharply 
demarcated, oval or round area, appearing very dark on account of the stag- 
nated blood (Fig. 3). 



Fig. 11. — Sphincter in placental vein. Low power magnification (Spanner). 

If a succession of collecting veins or the main collecting veui, into which 
the others empty, is involved, there Avould result a confluent hemorrhagic infarc- 
tion extending through a considerable area of the placenta (Figs. 2, 3). The 
isolated and confluent forms of the infarction are explained by the anatomical 
arrangement of the collecting veins of the placenta and the appearance is hardly 
susceptible to any other interpretation. 

Since there is a consistent association of hemorrhagic infarction with acute 
fulminating as well as subacute toxemia of pregnancy, the arrangement of the 
collecting veins and the presence of sphincters take on a special significance 
pointing to the probable sequence of events leading to toxemia of pregnancy. 

On this basis, it is also understandable how areas of slight darkening of the 
placenta might arise from partial or nearlj’ complete closure of the sphincters 
just before labor, too recent to cause recognizable toxemia, but congesting the 
veins sufficiently to make an appearance suggestive of a very early acute hemor- 
rhagic infarction. Immediate cutting of the cord at birth and draining away 
venous congestion might well prevent areas of this suggestive appearance but 
would not affect true hemorrhagic infarction in which thromboses had already 
occurred, immobilizing the blood. In the present series, eight placentas were 
doubtful and four mistakenly diagnosed as toxic through this appearance, or 
infarction was possibly in the making. 

Definite acute hemorrhagic infarction and toxemia may occur after an inter- 
val of seven to ten days following the last prenatal \isit and cause a patho- 
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ciivatelY described by otliers, and each operator develops his own particular 
system. I am satisfied, however, that incomplete presaeral neiirectomy and 
incorrect diagnosis are the commonest causes of failure. It is also important 
to remove at least one inch of the individual nerve fibers or of the plexus 
itself. If this is not done re-establishment of nerve continuity may lead to 
recurrence of the pain. 


Combined Ovarian and Uterine Dysmenorrhea 

From the 82 cases of severe dysmenorrhea treated by nerve resection, 
27 appeared to be of mixed ovarian and uterine origin. In these cases pre- 
sacral sympathectomy was combined with bilateral ovarian denervation 
with the following results ; 

1 failure 3.7 per cent 

4 partial successes 14.8 per cent 

22 successes 82.2 per cent 


The Nerve Findings and Histopathological Studies 

Analyzing the specimens which have been examined, 49 were from the 
hypogastric (presaeral) nerves, and 27 from the nerves of the' infundibulo- 
pelvie ligaments. A total of 76 microscopical sections were examined and, 
as there was no gross variation in the sections obtained from either group, 
the following description will suffice for both. Many more sections than the 
number quoted were examined, but my collaborator, Dr. David S. Torrens, 
Professor of Ph 3 ^siology, Trinity College, Dublin, was unable to devote the 
necessary time to detailed records of all the cases. 

The fixative generally used was Heidenhain’s mercuric chloride salt solu- 
tion (“Susa”), and paraffin sections were made in all cases. Mallory’s con- 
nective tissue stain was found to be the most useful, and this and pol 3 mhrome 
nietlylene blue were emplo 3 md as a routine. AYe (O’D. B. and D. S. T.) have 
studied : 

1. The normal tissues. 

2. The changes in the nerve trunks. 

3. The changes in the small ganglia which arc commonly found in the hypo- 
gastric nerves. 

1. The Normal Tissues . — Specimens of the h 3 >-pogastric (i.e., the so-called 
presaeral nerves) usually contain inimerous well-defined bundles of nerve 
fibers. Some of these included only ten or twmnty fibers, while others are 
much larger. Both myelinated and nonmyelmated fibers are irresent. Most 
of the m3^elinated fibers are small, but there are also some large fibers. The 
nerves are embedded in fibrous tissue, ■which also contains numerous blood 
vessels mid varying miiouuts of plain muscle. The tissue from the infundibulo- 
pelvic ligaments is similar, but nerve bundles are fewer and, as a rule, smaller. 
Groups of ganglion cells lie here and there among the fibers of the hypo- 
gastric nerves, but are seldom present in the ovarian nerves. The nerve fibers 
in the infundibulopelvie ligaments are ehiefl}^ postganglionic. Large cells of 
chromaffin type may’’ sometimes be found among them; they'’ resemble the 
chromaffin cells often found about the hilnm of the ovary and should not be 
mistaken for ganglion cells. Ly^mphoid tissue is frequently present among 
the lypogastyic nerves. The general structure of the ovarian and hypogastric 
nerves is similar to that of autonomic nerves in other parts of the body- There 
is the usual variable, but quite small, amount of fibrous tissue in the nerve 
trunks between the nerve fibers ; this forms an endoneurium. 
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The ganglion cells in normal specimens have the nsnal ap]jearances of 
healthy antonomic ganglion cells, varying in size and shape, and filled wilh 
well-defined Nissl grannies. The capsule of '‘satellite” cells, described by 
Davis and others, is seldom i-ceognizable and the arrangement is, perhaps, 
more characteristic of cerebrospinal than of antonomic ganglia. .As the silver 
techniques were not used it was not possible to distingui.sh coi-tain featin-es 
mentioned by Davis, such as the various cell tjqjcs of Cajal. 

2. Changes hi ihe Nerve Trunks . — In what we regard as abnormal speci- 
mens there is a marked increase i?i the amount of intraneural fibrous tis.suo. 
In the normal nreves, carcfullj’- stained by Mallory’s method, the fine collagen 
fibrils of the endometrium can be clearly seen; in abnormal specimens the 
endoneurial tissue, besides being greatly increased in amount, often appears 
structureless and hyaline. In many specimens some of the nerves seem to 
be quite normal; in other nerves from the same specimen there is extensive 
involvement. The gross inflammatory changes described by Davis, such as 
infiltration of the nerves with polymorphonuclear cells, lymphocytes, and 
plasma cells, microscopic abscess formation, etc., have not yet been observed 
in our cases ; nor have Ave found the adAmneed arteriosclerotic changes he de- 
scribes. 

Identical changes have been repeatedly observed in the ovarian and 
presacral nerves, and it is believed that a similar process may affect either, 
or both, systems. In addition to an intraneural fibrosis, a perineural fibrosis 
is present in a small proportion of cases; this, hoAvever, appears to be the 
exception rather than the rule. 

3. Changes in the Ganglia. — These are commonly more marked than the 
changes in the nerve trunks. In abnormal specimens there is a definite in- 
crease in the number of small cells in the tissue betAveen the ganglion cells. 
Whether this increased population is due to proliferation of local “satellite” 
and other cells, or to immigration of cells from other places (e.g., from the 
lymph nodes frequently present) , or to both causes, is unknoAAUi. Some of the 
small cells may be lymphocytes or plasma cells, but many of them appear to 
resemble microglia or “Hortega cells.” In addition to these small cells, large 
Avandering cells resembling “mast cells” are frequently present in small 
numhers in the ganglia, but less frequently in the nerve trunks. 

Many of the small cells under consideration are found clustered around 
and upon the bodies of the ganglion cells, and actual phagocjdosis of the 
ganglion cells (neuronophagia) is common. The ganglion cells also shoAv de- 
generative changes, pigmentation, chromatolysis, and disintegration, and 
here Ave are able to confirm the observations of DaA’is. We suggest that 
the ganglion cell may be the primary focus of an attack by the unknoAvn 
causal agent, for in several specimens the ganglia are affected Avhile the nerve 
trunks appear normal. Conversely, in specimens AAdiere the nerve trunks 
shoAV definite fibrosis, the ganglia are ahvays seriously involved, and many of 
the cells damaged and destroyed. The changes Ave have constantly obsem^ed 
may be .summarized as : 

1. Degeneration and destruction of sjanpathetic ganglion cells. 

2. Degeneration of postganglionic fibers. 

3. Replacement fibrosis in the nerves. 

There are, clearly, tAvo questions AAdiich require consideration : 

1. What is the cause of the changes in the nerves'? 

2. What is the relation, if any, between the nerve changes and dysmenor- 
rhea? 
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Fig. 1. — Ganglion cells from Case K. R. 9. Regarded as normal. Healthy cells with 
typical Nissl granules and with very few “satellites.” No appearance of infiltration with other 
types of cell. 



Fig. 2. — Ganglion cells from Case A. H. 1. Regarded as abnormal. The cells show 
some chromatolysis, and there is a definite increase in the number of small cells possibly of 
microglial type. Many of these are concentrated about and upon the ganglion cells, and there 
are indications of some neuronophagia. 
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■Pig. 3. — Ganglion ceils from Case B. P. It. Regarded as abnormal. The condition 

iimch the .«ajiie ns that seen in Fig. 2. 



Fig. 4.— Kerve trunk (presacral) from Case. K. R. 9. Regarded as normal, 
myelinated and nonmyelinated fibers. Isote relatively .small amount of endoneurial 
tissue. 
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Pisr. o. Nei^e trunk (presacral) from Case B. H. 13. Regai-rled as abnormal. The endoneurial 
norous tissue is increased and many nerve fibers are almost obliterated. 



J'jg* t* ^ 

-iverve trunk (presacral) from Case B. P. 11. Regarded as abnormal. The endoneurial 
norous tissue is increased and shows what appears to be hyaline change. 
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Neither question can yet be answered with certainty. The appearances 
seen in the nerves of both systems are somewhat similar to those found in 
cerebrospinal nerves and the root ganglia in zoster and certain types of toxic 
neuritis, such as arsenical neuritis. Comparable changes are also found in 
the nerves in animals suffering from vitamin Bi deficiency,, and in human 
Ijeings with beriberi. 

The relation of the nerve changes to pelvic pain is also far from clear, 
but certain facts may, be indicated. The hypogastric and ovarian nerves con- 
tain not only the sympathetic afferent supply to the pelvic viscera, but also 
sensory afferent fibers from these organs. We believe that the afferent nerves 
are first attacked, some of the ganglion cells becoming involved, and that their 
axons, the postgangliojric fibers, consequently degenerate. It seems probable 
that the sensory fibers are secondarily implicated, possiblj’’ as a result of the 
fibrosis. The pain of dysmenorrhea clearly is not due to direct involvement 
of the sensory fibers, for if so it would be constant and continuous, and not 
specially related to the menstrual cycle. 

It appeal's iirobable, therefore, that the sensibility of the fibers may be 
altered so that the sensory impulses from the uterus or ovarjq which normally 
do not produce pain, become iiainful. It has been shown by others that at- 
tacks of severe menstrual pain generally coincide with the uterine move- 
' ments. The uterine movements, normally painless, thus become painful if 
the sensory nerves are hypersensitive. In contrast, dysmenorrhea of ovarian 
origin is chiefly or exclusively premenstrual in occurrence, and coincides with 
the congestion and increased tension in the ovary at this phase. 

A further possibility is that, in the early stages of attack and before the 
ganglion cells are destroyed, the causal agent may produce irritation and 
increased activity of the cells. This may lead to an increase of uterine motil- 
ity, which would reach a climax during the menstrual period and cause vis- 
ceral pain by the usual means. The vasomotor activity of the nerves may also 
be of importance. Vasomotor disturbances of the uterus may be a source of 
pain, but in primary ovarian dysmenori’hea the vasomotor condition is prob- 
ably the chief factor since muscular action can play little or no part. 

Fertility Subsequent to Any Form of Nerve Resection 

In rerdewing the 82 cases which replied to my 1945 questionnaire, thirty 
were either married before operation or married subsequently. Analysis of 
these potential mothers shows that : 

Eighteen produced full-term living children, without undue trouble. 

Two miscarried. 

Two who had been married only a few months at the time they received my 
questionnaire could not be regarded as conclusive evidence in reviewing 
the results. 

One unmarried girl had a normal pregnancy and delivery. 

Thus, twenty out of a possible thirty married women showed a high rate 
of fertility, a percentage parturition rate of 66.6 per cent, which compares 
favorably with statistics from a cross section of the normal adult female 
population in my country. No effort was made in this series to correct the 
final fertility rates by detailed investigation of the husbands but, presumably, 
any lack of fertility rvould be subject to an average male infertility rate of 
25 per cent. If we accept this it would be fair to add a further 25 per cent 
to the figure of 66.6 per cent. This leads us to believe that the operations of 
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presacral neiTrectoniy and bilateral ovarian denervation do not endanger 
fertilitj’'. 

Tlie two patients too recently married to be included in this summary 
probably would have added support to this statement, and we can quote the 
one further case where an unmarried girl was delivered of a healthy child 
subsequent to operation. 

My experience also shoAVS that labor following any form of nerve resec- 
tion Avas neither abnormal, nor easier, nor more difficult than the aA^'erage. 
In no instance Avas there any eAudence of either bladder of boAvel disturbance. 

The Association of Failure of Belief With the Nerve Findings of 

Microscopical Sections 

There Avere three failures (14.2 per cent) and the tAventy-one oases treated 
by bilateral OAmrian denervation alone. Unfortunately, no nerve sections are 
aAmilable in these (some of the notes Avere mislaid), and no conclusions are pos- 
sible from microscopical CAddenee. It is, hoAVCAmr, interesting that in one ease 
(No. A.D.) bilateral ovarian deneiwation failed, but complete relief subse- 
quentlj' folloAved a second operation, presacral S 3 mipathectomy. This further 
emphasizes that dysmenorrhea can be of either uterine, OA^arian or mixed 
origin, and that usually a clear-cut diagnosis should be iDOssible. 

The details of the microscopical sections in the nerAms in three of the four 
eases of failure by presacral sjnnpatheetomy alone can be seen in Table 11. 
They are inconclusive, varying degrees of fibrosis being present. In one case 
(No. E. F.) the presacral neurectomy operation Avas difficult, and it is prob- 
able that the nerve resection Avas incomplete. The other three cases supply 
no useful information but, as has already been stressed, incomplete nerAm 
resection and incorrect diagnosis are the probable causes of failure. 

From Table III, ease No. M. H. Avas the onlj’- failure in the 27 Avomen for 
Avhom combined presacral neurectomj^ and bilateral oAmrian denervation Avere 
performed. This illustrates that unless our diagnosis is precise it is better 
to use the combined operation of presacral sympathectomy and bilateral 
OAmrian denervation than to relj'' solely upon one procedure. 

On studying the neiwe sections from this case we found there Avas ex- 
tensive and adA’^anced fibrosis both in the presacral iierA^'es themselves and in 
their ganglia, and that the oA’^arian nerves on one side were also similarly af- 
fected. Despite the fact that the operation did not cure this woman’s pain 
she subseqxiently became pregnant and produced a Iwing child without diffi- 
culty. It is at present impossible to correlate nerve degeneration and op- 
erative treatments Avith fertility, but it seems established that nerAm division 
does not impair reproducthm function in the female. 

Incidence of the Various Types of Dysmenorrhea 

In the cases under reAueAv, as judged by the results over a period of years, 
primary oA’^arian d^’^smenorrhea existed as a clinical entity in 21 out of 82 
cases, or 25.6 per cent. Primary uterine dysmenorrhea is more frequent 
(41.4 per cent), and the folloAA’'-up on the 27 cases for which both presacral 
and ovarian denervation Avere perfoimied suggest that combined ovarian and 
uterine dj’smenorrhea exists in 33 per cent. 

When these figures are compared Avith mj’- original conclusions, as pub- 
lished in 1939, Ave find that I then believed that ovarian dysmenori'hea alone 
existed in only 11,9 per cent of all cases of dysmenorrhea, but that it could he 
present in association with dysmenorrhea of uterine origin. I\Iy estimate Avas, 
therefore, too Ioav since further time has shoAvn the incidence to be. 25.6 per 
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cent. 1 was also ol the opinion that 25 to oO per cent of cases of. severe clys- 
nienorrliea were of mixed uterine and oA'arian origin. 'I’lie present facts seem 
to indicate that this incidence of this lype is 33 per oeni, and that primary 
nterine dysmenorrhea completes the remaining ^1.4 ])er cent. It must be 
stressed again that these figures are only relative to primary dysmenori-hea 
and do not include those in which gro.ss pelvic pathology exists. 

Objections to the Operation of Neurectomy 

It is only natural that I should have been ci-itici^ed from time to time for 
subjecting jmung women to what many, chiefh’ older gynecologists, consider 
an imjustifiable and unnecessaiy operation. IVlany routine operations we pei-- 
form today would have been considered unnecessary some years ago, but the 
constantly increasing safety and the lessened discomfort to those upon whom 
we operate now make our work justifiable for conditions which are not neces- 
sarily fatal. A little thought on this subject makes the imint quite clear, and 
I do not regard operative treatment to relieve menstrual jiain unjustifiable 
when other less radical treatments have either failed or are unlikely to suc- 
ceed. It has been my rule to try less i-adieal treatments befoj-e resortijig to 
laparotomy. 

It is not uncommon to be asked, cither in all seriousne.ss or by way of 
banter, how manj' times I have cut or injured the ureter din-ing presacral 
neurectomy. I am glad to say that this accident has not happened, and there 
have been no serious postoperative complications. On one occasion it was 
necessary to reopen the abdomen the evening of operation for ])ost operative 
bleeding, wliich occurred in one of my earliest cases of division of the in- 
fundibulopelvic ligaments. The ovarian pedicle is notorious for its tendency 
to retract when divided, and to shed (or “roll oif”) its suture. This had hap- 
pened, but the nature of the complication was suspected and, at laparotomy, 
nothing more was necessary than to apply a fresh ligaUu*c. 33iis Avas folloAved 
by an uncomplicated recovery. 

It has already been mentioned in this text lhat the objections of po.ssible 
interference Avith either a Avoman’s fertility or sexual life as a result of nerve 
section are groundless. 1 Avish to empliasi/.e this, for I feel that I can speak 
AAdth authority having carefully folloAvcd such cases for so many years. 

To conclude my comments on the justifiability of abdominal operations 
for the treatment of dysmenorrhea, may I add that 1 think it Avrong to AAdth- 
hold nerve section if it is likely to afford relief. There is no reason to fear 
a catastrophe, even if presacral neurectomy is combined AAuth bilateral ovarian 
deneiwation. In my series there has been no fatality, and the operation is 
less likely to be folloAved by postoperative complications than is the simple 
appendieectomy. 

How Does Nerve Section Relieve Pain? 

This is a point about AA'hich there has been much discussion, but finality 
has not yet been reached. It seems logical to conclude that, if the nerves 
of the A'^arious plexuses contain afferent fibers, their dwision AA’^ill block pain 
impulses passing to the higher centers. It folloAVS, therefore, that incom- 
plete neiwe section Avill not relicA'c pain, and that pain aauII continue if an in- 
correct diagnosis has been made and the AAu-ong nerve system dhuded. 

It can be argued that primary uterine dysmenorrhea, as distinct from 
OA’^arian pain, may be due to ischemia of the uterine muscle, and that pre- 
saeral neurectomy abolishes^ the A-asoeonstrietor influence. This is a further 
possible explanation, but it is not one aa’^McIi is generallj^ accepted CAmn if the 
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hypothesis is correct. The relief of pain thus afforded prohal^ woidd he 
transient, for an organ deprh^ed of its nerve hlood vessel control stabilizes 
this of its own accord. Thus, rocnrrence of pain would be the rule rather than 

the exception. ,, , ^ 4 i 

Much has also been written about the possible effect of nerve conti;^oI 

upon maturation of the follicles within the ovary but, on practical grounds, 
there is no support for the view that ovarian blood vessel balance is altered 
considerably following complete division of the nerve sipply. ^ _ 

It may be concluded that, ivhile we do not certainly know how iiaiii is 
relieved following nerve section, the most likely explanation is the break in 
continuity of afferent nerve fibers. 


Etiology of Dysmenorrhea 

■\Vhile it is quite impossible to devote time to discuss even current theories 
on the etiology of primary dj-smenorrhea, several may be discarded without 
apologj’". I again emxihasize the confusion existing between primary and 
secondary dysmenorrhea, and the scant attention devoted to their differential 
diagnosis. 

I am quite satisfied that the old theory of obstruction to mensti’ual debris, 
either at the internal os or in the cervical canal, is incorrect. In my ex- 
perience cervical stenosis is rare, and the truth or otherwise of this statement 
can be readily proved. 

It may be asked why cervical dilatation relieves pain, even without curet- 
ting. I am unable to answer this any better than can our textbooks, but it 
is a pity these authorities do not stress the fact that the relief of primary dys- 
menorrhea following cervical dilatation rarely lasts longer than six months. 
When the pain returns there is recourse to a further dilatation, a nerve sec- 
tion, or some other treatment. Too often do we too lightly perform cervical 
dilatation, hoping for the best while shutting our eyes to the fact that its 
benefits are but short lived. 

It must be remembered that the remarks throughout this text 011 the di- 
agnosis and treatment of dysmenorrhea are confined to the complaint in its 
primary form. I have found no form of nerve division helj)ful ■when coin- 
cident iJelvie lesions have been present. A high x)crcentage of my failures 
have been due to nonrecognition of this, and I stress this fact so that those 
who maj’’ be tempted to test the efficacy of nerve section to relieve dysmenor- 
rhea in general will refrain from doing so should any gross pelvic pathologj^ 
be present. 

You may Idc sure that I have given very careful thought to this problem, 
and state confidently that I regard our x>resent classifications of dysmenorrhea 
as nusleacling. They are satisfactory for examinations, but get us no nearer 
to what matters, namely, the certain relief of menstrual pain. 

Having spoken so dogmatically about dysmenorrhea it is to be expected 
that some of you may say, “Well since you x:)retend to know so much about 
It, ivhat causes primary dysmenoiwhea?” I must answer truthfully, “I do 
not know,’’ but that does not prevent my having ideas on the subject. Since 
dysmenorrhea is more prevalent and intense in what we call the more 
civilized peoples and in the higher social groups than in the lower brackets, 
it is my belief that our .so-called ciAulization is the root of the eidl, and that 
It our young women led more noi'raal lives fewer would suffer menstrual dis- 
comfort. Our religions, onr education and upbringing, and convention hon- 
ored throiighont the^ ■\vorld for many years have dictated celibacy before mar- 
riage and here civilizaiion is in direct conflict ivith Nature. It cannot have 
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been thoughts iipon tliis sul).iect tliat ijroinpted the great Samuel Jolinson 
to write, “Marriage has many pains, but celibacy has no pleasures,’’ but his 
words cannot be considered altogether inappropriate. It is undoubtedly a mis- 
quotation here, but your own Oliver AVendcll Holmes wrote in “The Poet at 
the Breakfast Table,” 

“"When she was a girl (forty summers ago) 

Aunt Tabitha tells me they never did so.” 

Times have not changed markedly, women ])ro])ably not at all; dysmenorrhea 
persists. 

While I disagree with the old teaching that a woman who has a baby 
subsequently enjoys almost complete relief from menstrual pain, I am con- 
vinced that were cases of sevei'c dj’^smenoin-hea following parturition thor- 
oughly investigated they would be found to i)e of secondary rather than pri- 
mary nature. To put the matter concisely — I believe that so long as our pres- 
ent moral code is observed and jmung women arc denied the dictates of na- 
ture, so long will dysmenorrhea continue to be a scourge. But from this do 
not infer that I am asking you to advocate free love; that might ])c an answer,' 
but I do not recommend putting it to the test! 

Possibly some of my audience will say, “]\Iany girls have a moral code 
which fits your theory, yet they suffer dysmenorrhea.” I agi-ee; in many 
instances tliis is correct, but again I ask you how many of these cases have 
been intelligently investigated and proved to be examples of primary dys- 
menorrhea? Only too often do these girls develop pelvic lesions from gonor- 
rhea and other infections. 

You may ask, “Supposing your theory is correct, and the leading of life 
in accordance with the individual dictates and urges relieves the pain of 
primary dysmenorrhea, how does this happen?” Again, I cannot answer 
you, but nobody can deny that repressions, the absence of repeated pelvic 
hyperemia such as accompanies satisfactory sexual intercourse, and the dis- 
satisfactions which follow the abstinences enforced on the many by the trend 
of life and moral code play their parts. In the absence of gross pelvic pa- 
thology the occasional pelvic hyperemia of menstrual periods quite under- 
standably produces pain. Were the pelvic organs and their blood and nerve 
supplies exercised earlier, and more regularly, by free sexual intercourse (and 
possibly pregnancy) this severe monthly menstrual engorgement pain would 
fade into insignificance. 

We know little, too, about what effect the enormous blood hormone levels 
associated with pregnancy have iipon a woman’s genital apparatus. We at- 
tribute the softening of the pelvic structures, even that occurring in the liga- 
ments binding the bony pelvis together, to hjqoeremia. But is this enormous 
change entirely the result of hyperemia? Surely the hyperemia of pregnanej* 
and the changes in the ligaments, the pelvic fascia, and the uterine supports 
throughout the genital tract must be largely due to hormone effect. 

In concluding these speculations it seems as if we may compare primar-y 
dysmenorrhea to a deficiency disease. It ma3’' be asked then, “Whj^ is hor- 
monal therapy so disappointing in these cases?” The answer is probably that 
we little appreciate the enormous dosage required and our estimates are too 
low. 

Before ending I -wish to thank Professor David Torrens and his statT, and all my col- 
leagues at Sir Patrick Dun’s Hospital, for their encouragement and help. I am especially 
indebted to my secretary, Miss May Walmsley, for unfailing and helpful enthusiasm in the 
tiresome collection of these data. 
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lo^cally positive placenta to be associated with an apparently clinically nega- 
tive patient. This accounts for an occasional discrepancy in the clinical and 
pathologic diagnoses on examining “unlmown” placentas. 

From the foregoing clinical and pathological evidences, it would seem log- 
ical to put abruptio placentae in its rightful place as a manifestation of tox- 
emia. Without minimizing the danger from excessive loss of blood in this 
condition, the associated toxemia has a greater bearing on the mortality and 
the rationale of treatment than the hemorrhage. One can successfully cope with 
the loss of blood, but the basic toxemia, with tendency to ^loek, lessens the pa- 
tient’s ability to withstand trauma and surgical measures. 

The time-honored association of placenta previa and abruptio placentae 
in the textbooks, udth the main consideration given to the hemorrhagic aspect 
of the problems and to surgical treatment, is eminently correct regarding pla- 
centa previa but tends to place undue emphasis on surgical interference in 
abruptio. 

It seems more a matter of expediency to recommend cesarean section for 
severe cases of abruptio placentae found to show little or no dilatation of the 
cervix at first examination, when it must be admitted, if the same case had been 
seen for the first time several hours later, the cervix would have shown consider- 
able dilatation and natural delivery would therefore have been recommended 
(Gases 2, 4, 7, 11, 12, 45, 46, 49). 

Miller,^° by plentiful use of transfusion, was able to show excellent results 
by cesarean section, but there is reason to believe the same cases would have done 
equally well with the same ])lood replacement and natural delivery and future 
childbearing would not be complicated by a uterine scar. Many cases in our 
series illustrate this contention. 

If there is present that grave but rare disturbance in the blood-coagulating 
mechanism occasionally found in abruptio placentae, witli tendency to uncon- 
trollable bleeding into the tissues as well as from the uterus, it apparently 
makes very little difference in mortality whether the patient is treated con- 
servatively or by cesarean hysterectomy.® Hope for these patients must rest on 
means .of early detection of hemorrhagic tendency. It is admitted in these 
cases, if serious hemorrhagic tendency can be detected, cesarean section, if 
resorted to early, may be a lifesaving measure by promptly remomng the pla- 
cental source of the toxin. 

If we regard hemorrhagic infarction of the placenta as the source of the 
toxemia, it does not seem logical merely to' control eclamptic convulsions and 
procrastinate thereafter in terminating the pregnancy. To delay is to permit 
further damage to vital organs and risk further convulsions through new in- 
farctions. 

When abruptio and complete' separation of the placenta take place, as 
evidenced by fetal death, no further absorption of toxins can take place at 
the placental site. Hence, the mere presence of the fetus and placenta in, the 
uterus should not infiuence the prognosis. With tendency to limitation of 
farther blood loss by intrauterine pressure, aided if necessary^ by small and 
carefully controlled doses of Pitocin to hasten labor, if artificial rupture of 
the membranes is not quickly effective, and lessening shock and anemia by re- 
peated blood transfusions, we may encourage and await natural delivery. 

Simple Classification of True Toxemia of Pregnancy 

Finally, it would seem logical to simplify the present classification of the 
toxemias of pregnancy. One may sense in the opinions expressed in the liter- 
ature that renal and vascular disease have nothing in common ivith true tox- 
emia of pregnancy except the associated hj’pei’tension. The fact is recognized, 
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Nomenclature 

Pelvic inflamniaiory disease is a dynamic ])i-0(;ess and the terms acute, 
chronic, subsiding, spreading, recurrent, and quiescent are all desci-i])tivc ol 
some phase of the process Avhich usually can be recognized clinically. The 
term chronic is not descrijHive of tlic process Avhich folloAvs acute attacks 
of pelvic inflammaloiy disease and should be used only Avhen it i-efers to 
reactions such as those caused by tuberculosis, foreign bodies, and other 
agents which induce slowly pi-ogrc.ssing processes. 

Causes of Pelvic Inflammatory Disease 

The irritants which cause pelvic inflammatoiy disease are many, but Jiiay 
be classified I think iuto two groups, namely, those of bacterial origin and 
those caused by some physical force or change in the status of the structures 
in the pelvis. 

The inflammatory processes of bacterial origin are thought to be caused 
most often by the gonococcus, the streptococcus, the sta])hylococcus, the colon 
bacillus, the welehii bacillus, pneumococcus, tubei-cle bacillus, and the mycoses, 
which are recognized causes. There undoubtedly arc others which have been 
unrecognized. The physical changes in the pelvic viscera which may cause 
pelvic infiammation are almost unlimited, and 1 shall enumerate some of the 
usual ones, viz., ruptured Graafian follicle, endometriosis, twisted ovarian 
cysts, twisted pedunculated pelvic tumors, degenerating myomas, tubal abor- 
tions and ruptured ectopic pregnancies, hemorrhage into pelvic tumors, 
torsions of the pelvic viseei'a (uterus, tubes, and ovaries with the torsion of 
the uterus with the cervix as the axis), ruptured endometrial cysts, diver- 
ticulosis of the sigmoid and many others. All of the above conditions have 
been observed by me, and it is my impression that the reaction induced bj’- 
these changes is an inflammatory one, and one is justified in classifying all 
of them as pelvic inflannnatoiy disease with the cause stated as it can be 
determined. In many instances, the cause cannot be detei-mined definitelj^ 
and sometimes not at all because the patient has recovei'ed spontaneously from 
the process which has made further study or observation unnecessary or pro- 
hibitive. 

The three most common types of pelvic inflammation of infectious or 
bacterial origin arc stated as the gonorrheal, the septic, and the tuberculous. 
These three types of: infectious or bacterial pelvic inflammation have been 
recognized clinically for a long time. 

Pelvic inflammatory processes of infections oi* bacterial origin generally 
can be considered to have characteristic methods of behavior and I think they 
arise from a focus that communicates with or is contiguous to the internal 
genitals. 

Pelvic inflammatory disease of infectious or bacterial origin seems to 
extend either by surface extension or interstitial extension. 

1. Pelvic Inflammation by Surface Extension 

It would seem that this type of pelvic inflammation has its origin from 
a focus of infection in the lower genital tract, that is, an endocervicitis, a 
urethritis, or a Bartholinitis. I think it is usually transmitted to the upper 
genital tract by some physical force which mobilizes the organisms from the 
lower to the upper genital tract. The type of physical force may be coitus, 
traumatic treatment, high-pressure douches, and activities Avhieh would 
Ml crease Antravaginal pressure. As the organisms migrate from their original 



A STUDY AND CLASSIFICATION OF PELVIC 
INFLAMMATORY DISEASE* 

Roy “W. Mohler, M.D., Sc.D., Philadelphia, Pa. 

T his presentation is being made because of my interest in pelvic inflam- 
matory disease and because much that has been written and is being 
taught about it does not correspond to accepted concepts of the behavior of 
inflammatory processes in other body structures. Because of these two 
premises, I believe it might be worth while to present some thoughts which 
seem to me pertinent. I hope this presentation will promote some discussion 
and increase our interest in this important subject. 

Definition 

Pelvic inflammatorj'' disease can be described as a tissue reaction to 
some irritant which involves the internal female genitals and their contiguous 
structures. This reaction causes certain signs and symptoms which may be 
recognized clinically. The structures involved would ordinarily include the 
uterus and its adnexa, the parametria in its broadest sense, and the pelvic 
peritoneum, and sometimes the rectum, sigmoid, and cecum. This definition 
is basic and corresponds to the accepted concepts of inflammation and its cause 
in all body structures. 

To understand clearly why pelvic inflammatory disease behaves as it does, 
we must appreciate the two characteristics of the female genital tract which 
are anatomical and physiological. The anatomical characteristic is the fact 
that the female genital tract during the procreative period of the individual 
is^ patulous and there is normally a communication between the external en- 
vironment of the individual and the peritoneal cavity, and its fundamental 
physiological characteristic is its adaiitability to procreation. If we consider 
pelvic inflammatory disease with these fundamental facts as basic, it could 
])e much easier taught to students, .and it seems to me that our concepts 
correlate much better with generally accepted ideas of inflammation in other 
body structures. 

Symptoms and Signs 

Idle main symptom of pelvic inflammatory disease is generalized pain of 
varying intensity limited to the lower abdomen. The signs of the condition 
are temiDerature elevation of various degrees, rigidity, tenderness and muscle 
guarding of the lower abdomen, and joain and tenderness of the internal 
genitals when an effort is made to outline them through the vagina. The blood 
count shows various changes which demonstrate its reaction to inflammation. 
The erythrocytic sedimentation time is reduced. Symptoms and signs indicate 
that the internal genitals and a localized area of the pehdc peritoneum and 
its contiguous sti-uctures are reacting to some irritant by an inflammatoiy 
process. 

. . . ‘Presented at the Fifty-Ninth Annual ileetinEr of the American Association of Ob- 
stetncian.s. Gynecologists and Abdominal Surgeons, Hot Springs, Va., Sept. 9 to 11, 1948. 
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structures become involved in this process, it is the iiiterstitiol oi* suri-ounding 
areas which are affected and not tlie mucosal sindaces. 

Tuberculous pelvic inflammation is relatively infrequent and can be re- 
ferred to as a chronic iidlammalory process. It can be Ihought of as develop- 
ing from a focus of tuberculosis elscAvlicrc in the body and is probably of 
metastatic origin. From a pathological standpoint it may be a surface pi-ocess 
or an interstitial one and its powers for destruction are very extensive. 

Pelvic Inflammation Caused by Changes in the Status of the Genitals 

Pelvic inflammatory disease caused bj’’ physiological changes in the in- 
ternal genitals and pre-existing tumors of these structures is a very definite 
entity and because the patient recovers spontaneously from the process, it is 
often assumed that a pelvic inflammatory disease of infectious origin has been 
present. It is my thought that man3’- of these processes arc definitel.y inflam- 
matory processes of noninfeetious origin and are serious enough to Avarrant 
definite recognition and sometimes prompt surgical treatment. 

I shall cite tAvo clinical examples of Avhat I have in mind Avith the histories 
of tAvo patients admitted recently to Jefferson lTo.spital in Philadelphia : 

Case J. — I^Ivs. M. AA^ (C2J()), aged 36 yoar.s, Negro, gravitla iv, para iv, wa.s admitted 
to the Gynecological Ward of the .Tcffcrsoii Hospital on Oct. 14, 1947, with a complaint of 
irregular menstrual periods and feeling of fullness in the pelvis. After the birth of her 
last child in 1937 her periods recurred only once a year. In 1944 she had an attack of 
"peritonitis” requiring hospitalization elsewhere. AAdien first seen at .TeiTerson Hospital 
Outpatient Department on Oct. 9, 1946, a tentative diagnosis of pelvic inflammatory 
disease and myoma uteri was made. On admission to the Jefferson Hospital AA’’ard on Oct. 14, 
1947, she had vaginal bleeding which had been present for three weeks. Pelvic e.xamination 
revealed the uterus to be normal in size with a tender mass the size of a baseball attached 
to the right cornu. A preliminary diagnosis of myoma uteri was made. Following examina- 
tions the patient developed an elevation of temperature and leucocytosis. These changes 
were interpreted as indicating a flare-up of a residual pelvic inflammatory disease. On 
Oct. 17, 1947, the patient showed signs of intcnial hemorrhage and was operated upon. The 
abdominal cavity was filled with blood. A solid right ovarian tumor about 7 cm. in diameter 
was found to be ruptured and bleeding actively from several areas. 

Pathological report showed the ovarian tumor to be a granulosa cell tumor. 

Our clinical diagnosis before operation and our clinical findings on this patient were 
those of pelvic inflammatory disease. Observations and studies before operation and the 
changes in the pelvis at operation indicated a pelvic inflammatory process and it would seem 
that the accident which occurred to this pre-existing tumor was definitely responsible for the 
inflammatory process. 

Case 2.-— Mrs. B. O., aged 44 years, was admitted to Jefferson Hospital on Jan. 17, 
1947, with a chief complaint of abdominal pain of three days’ duration. The patient had 
been well until the third day of her menstrual period, Jan. 14, 1947, when she experienced 
a continuous pressure-like pain throughout her abdomen. The pain increased in severity the 
next two days and was associated with an elevation of temperature of 100° F., mild chills, 
general malaise, and headache. Her family doctor prescribed oral penicillin which was taken 
for eighteen hours before admission to the hospital. On admission to the hospital the patient 
had generalized lower abdominal tenderness. On pelvic examination it was found that the 
uterus was incorporated in or attached to a pelvic mass which filled the pelvis and extended 
to the level of the umbilicus. Ihe mass was soft but not definitely cystic. The impressions 
were an ovarian tumor or soft fibroinyonia of the uterus. The patient was operated upon on 
Jan. 25, 1947. A large multilocular, cystadcnocarcinoma of the left ovary the size of a five 
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focus, they extend along the mucosal surfaces of the various pelvic structures 
and then various local surfaces become involved in an inflanunatory process 
and consequentl 3 '' an endometritis, endosalpingitis, and finall}^ a pelvic peri- 
tonitis develops. Perioophoritis and a perisalpingitis usually follow the 
peritonitis. These processes are rather definite and understandable but since 
most of our conclusions must be based on observations made when operation 
was the treatment for them, 'these statements maj^ seem arbitraiy. 

These proeesses a^jpear to run a faiidj'' definite c^mle. There is severe pain 
in the lower abdomen, muscle rigiditj'’, a high temx)erature reaction, a leuco- 
cytosis, and rather definite pelvie findings when the patient is examined 
vaginall 3 ^ The clinical reaction to this process lasts about 72 hours, the tem- 
perature then subsides, and the ph.ysical condition of the patient improves. So 
far as we can tell clinically’ and in the few instances wfiiere observations have 
been made at surgical operation, the patient recovers completely^ and it would 
seem that recoveiy has occurred spontaneouslv in spite of the fact that the 
sulfonamides, penicillin, and other antibiotics have been used in the last few 
y’ears. The reaction of these patients would indicate that the inflammation of 
the internal pelvis has been a self -limited process, and tiiat spontaneous and al- 
most complete resolution of the process has occurred. 

"Why do these attacks of pelvic inflammatoiy disease tend to recurl It 
would seem that a reinfection develops because of a latent infection in the lower 
genital tract and it can be assumed that with each reinfection some slight 
residuum or change occurs in the pelvic structure, and with a numljer of rein- 
fections, large pelvic abscesses and extensive adhesions, cystic changes in the 
ovaries, pyosalpinges, and adherent o%dducts develop. These extensive changes 
are most often seen among Negro patients and are less frequently’- observed wdth 
white patients. 

This characteristic reaction has been attributed to the gonococcus and until 
We began using cultures for the identification of the gonococcus, we were satis- 
fied until our conclusions but in the light of present studies for the identification 
of the cause for these infections, it is my’- impression that the problem is not 
so simple and that we shall find other organisms than the gonococcus sometimes 
responsible for these surface-spreading infections. 

2. Pelvic Inflammation by Interstitial Extension 

This type of iielvic infianunation is inost frequently caused by the pyo- 
genic organisms and should be referred to as being of septic origin. The 
organisms are most fi-equently the streptococcus and the staphylococcus but 
other organisms may be responsible. These inflammations result from an in- 
oculation of the organism into a break in the continuity of the protective sur- 
face of the genital tract and may, therefore, follow any trauma which has 
disrupted the genital surface, namely’-, diagnostic procedures such as dilatation 
of the cervix and curettage of the uterus, cauterization of the cervix, induced 
abortion, spontaneous interruption of pregnancy and certain other traumatic 
phenomena. Septic infections, however, are most frequently associated with 
the in-terruptio]i of pregnancy’-, and, therefore, are often referred to as puer- 
peral infections. These infections are interstitial in their progress and pass 
by’- way’- of the lymphatics and the cellular tissue of the pelvis. The involve- 
ment of the pelvic structures per se is secondaiy to the interstitial process. 

These interstitial proeesses are frequently self-limited and the involve- 
ment is very slight. Abscess formation, however, sometimes develops. In a 
few instances, the process extends either into the blood stream or the peri- 
toneal cavity and a seypticemia or spreading peritonitis develops. If the pelvic 
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Discussion 

DB. J. MASON HUNDLEY, Baltimore, Md. — At the University of ^farylaiul we 
strongly emphasize the conservative treatment of tubal fliscasc, cspeciall}- that clue to the 
gonococcus and with the .advent of chemotherapy the incidence of ncces.sary operative proce- 
dures has greatly decreased, approximately only 15 per cent of the patients coming to surgery. 
With us the indications for operation are as follows: 1. painful, fixed retrodisplacement ; 
2. adhesions with symptoms j 3. metrorrhagia and menorrhagia associated with marked 
dysmenorrhea; 4. largo liydrosalpingcs or tulmvaj-ian ab.sces.se.s ; 5. rc'i)oatocl attacks of infec- 
tion. 

Conservation of tissue is stressed, especially in the gonococcal group. However, with 
advanced pathologj" due to the streptococcus or tubercle bacillus, the i)roccdures arc of necc's- 
sity more radical for here the organisms ai'C long lived and virulent wiiicli is in contrast to the 
gonococcus. 

An. interesting historical digression is in regard to the specificity of the gonococcus and 
is of especial interest to the physicians of Baltimore, for it was hero that Phillipe Bicord, be- 
tween 1830 and 1840, did his monumental work inoculating hundreds of men with gonorrheal 
pus and in none was he able to produce sj^rhilis. Even at this late date, due to the teachings 
of Sir John Hunter, it was believed that gonorrhea and syphilis were the .same disease in spite 
of Sir John’s developing syphilis after inoculating himself with secretions supposedly from a 
case of gonorrhea. 

The study of tuberculous salpingitis is of interest primarily due to its apparent infre- 
quency. In a survey of 1,092 patients with salpingitis there were only 22 due to the tubercle 
bacillus, an incidence of 0.2 per cent. The majority of textbooks state the occurrence of 
tuberculous salpingitis in the order of 5.7 per cent; this decline in incidence is, I am sure, due 
to the education of the public as to preventive methods and the more intelligent and modern 
procedures of therapy. Some years ago the second most common cause of death was due to 
tuberculosis, whereas today this condition occupies the fifth position. There is a definite de- 
crease in the incidence of pulmonary tuberculosis which is the prime etiological factor in 
tuberculous salpingitis. 

Figures from the Department of Health of the State of Maryland definitely support 
this opinion in regard to the white race but not so significantly in the Negro. In the years 
1921 to 1925, the death rates per 100,000 population were 94.3 for whites and 281.4 for 
Negro. Now compare this to the figures for the five-year period, 1941 to 1945. We find a 
marked decline in the white race from 94.3 to 39.6 per 100,000 population; the decline in the 
Negro race is not so striking, namely 281.4 as compared to 184.7 per lOO'OOO population. 
The present death rate from tuberculosis in the Negro race is still too high but in spite of this 
there has been a marked decline in the incidence of tubal tuberculosis. The reason for this is 
difficult to ascertain. 

Another aspect of the paper deals with recurrent attacks of pelvic intlainmatory disease. 
These recrudescent attacks must be due to new infection from the urethra, cervix, or consort, or 
from increased viability of dormant cells in the wall of the tube. In 1921 Curtis carried out 
a rather exhaustive study on the viability of the gonococcus in the tubal wall and lumen with 
the resulting conclusions: "It has almost never been possible to obtain gonococci in culture 
from thoroughly ground Fallopian tubes removed from patients who have been free from 
fever and leucocytosis for a period of more than ten days or two weeks. Tlie Fallopian tube 
appears, therefore, not to be a focus for chronic gonorrheal infection. Persistently active 
gonorrhea of the tubes is evidently ascribable either to recurrence from w’ithout or re- 
peated invasion of bacteria from the chronically infected lowmr genital tract." 

This opinion has prevailed for a number of years. However, in 1938 Studdifonl 
studied this same problem and his findings did not support those of Curtis. His conclu- 
sions, based on a study of 24 patients with gonococcal salpingitis, were as follows: "Con- 
trary to previous reports the Fallopian tubes may remain as active foci of gonococcal in- 
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months’ pregnancy -svas found. The tumor had apparently ruptured previously as there -svas 
a small amount of dark watery fluid in the abdomen which may have accounted for the acute 
symptoms. The tumor was extensively adherent to the rectosigmoid which was pushed into the 
right side of the pelvis and lower abdomen. Four days after operation the patient was 
afrebrile. She had an uneventful postoperative course. Here again the pre-existing pelvic 
tumor underwent some change inducing symptoms and signs of pelvic peritonitis which 
actually was responsible for recognizing the pressure of the malignant tumor. Actually the 
patient was admitted to the hospital for what was recognized as a pelvic inflammatory disease 
and after treatment with operation we determined the cause of the inflammatory process as a 
pre-exising adenocarcinoma of the ovary. 


Discussion 

There are many phases of this important subject which have not been 
discussed in this presentation. The large areas of loculated exudate, the 
difference in extent and consistency of adhesions observed at operation, the 
time and the indications for operation have not been mentioned. The pur- 
pose has been to focus the attention of this organization on this important 
problem and to try to think of it in terms so that medical students and house 
officers and physicians generally would understand that pelvic inflammatory 
disease is an entity because of anatomical and physiological characteristics 
of the female, but the inherent reaction of the individual to the process is not 
much different in the female pelvis than it is in other body structures. There 
may be some question about my suggestion that pelvic inflammation of non- 
infectious origin exists. Many of the accidents which occur in pelvic tumors, 
ectopic pregnancies, endometriosis will cause immediate reactions which are 
referred to as the phenomenon of shock, but if this reaction is not observed 
immediately or if this condition is not severe enough to warrant immediate 
treatment, an inflammatory reaction develops which is characterized hj the 
stated, symiotoms and signs of pelvic inflammatory disease and if surgical treat- 
ment is instituted this fact will be demonstrated. 

Summary 

1. This presentation has been made with the idea of stimulating some 
mterest in a very important gynecological problem. 

2. I have tried to correlate it with inflammatory processes observed else- 
where in the body. 

3. I have suggested that pelvic inflammatory disease is a reaction of the 
internal female genitals and their contiguous structures to some irritant. 

4. The irritant may be either of bacterial origin or of physical origin. 

5. Pelvic inflammatory disease is a term wMch has a definite connotation 
and should be used carefully. 

6. I have indicated that the inflammatory processes of infectious origin 
develop by means, of surface extension from a focus in the lower genital tract 
or by means of interstitial extension from a focus somewhere in the genitals 
or other body structures. 

L I have suggested that not all surface-extending infections are of gonor- 
rheal origin since cultures and smears do not indicate the presence of these 
organisms. 

8. Pelvic inflammation may be caused by changes in the status of pre- 
existing tumors and structures in the pelvis or physical changes in the struc- 
tures of the pelvis and not be of infectious origin. 
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and otlicr local i)atliogenic organisms. Wc have demonslrated this repeat ediy by u.sing the 
instruments contaminated by episiotomy J!or the removal of moles located clscwliorc, with 
100 per cent infection and destructive inflammation of these secoiuhiry wounds (the episiot- 
omy wound liealing xmomptly and ivitli only tlic inevitable minor inflammatory reaction). 

Moreover, the behavior of certain infecting organisms in the genital tract !is com{)ared 
witli tlieir behavior elsewhere must be remembcroii. J.t is jiocessary to mention only the 
trichomonads; the differences between the reactioms to the gonococcus in the genital tract 
and in the joints; and the e.xtraordinary behavior of C. irvlcliii, which in the genital tract 
varies from innocuous infestation to extreme toxemia and death — with an extreme rarity of 
any major gangrenous xn-occss. 

Finally, in the third xfliasc of gynecie life, the lowering of resistance through atrophy, 
local anemia, and fibrosis is markedly greater than in any other i)art of the body. 

DK. HARVEY B. MATTHEM^S, Brooklyn, K Y.— Hr. Mohler has rcvicwe<l in a very 
remarkable manner the question of imlvie inflammatory' disease as wc understiind it, but 
whether we can agree with his bacterisd or mechanical idea, jis it were, wo arc not quite sure. 

I have always felt and taught that pelvic inflammatory disease was due to infection 
of bacterial origin. AVe speak, very properly, of pelvic infections and think that as a result 
of such infections we have pelvic inflammatory disease. Just as in any inflammation wc 
recognize the acute and chronic stages of the disease, every infection anywhere in the body 
must pass through these stages. It frequently hax)pc)).s, for the good fortune of the patient, 
that such infection clears up entirely due to the many factors controlling infectious processes 
in general, and the pelvis is left free of pathology. On the other li.-md, there is usually .«omc 
residual pathology following these pelvic infections. Therefore, I cannot agree wtih the 
author when he says, “the term chronic is not descriptive of the process which follows acute 
attacks and should be used only when it refers to reactions such as those caused by tuber- 
culosis, foreign bodies, and other slowly acting processes,” ./Vny bacterial or septic infec- 
tion certainly does become chronic and may or may not leave in its wake some residual 
pathology. 

How, as to the pelvic inflammatory disease of nonbacterial origin, again I must disagree 
somewhat with Dr. Mohler. Of course, such acute inflammatory states do occur but they 
are complications secondary to some pre-existing pelvic lesion or tumor and are due to me- 
chanical causes; e.g., ruptured ectopic ovarian cyst with twisted pedicle or degeneration of 
a fibroid due to interference of circxdation to the tumor. In these conditions a correct dif- 
ferential diagnosis alwaj's gives the clue to the proper treatment, operative or conservative. 

In conclusion, I believe that pelvic inflammatory disease is a well-recognized clinical- 
pathological entity caused by bacterial invasion and that what Dr. hlohlcr terms pelvic in- 
flammation of nonbacterial origin is merely a mechanical complication of a pre-existing pelvic 
lesion or tumor. Of course, there may occasionally be infection also. 

I agree most heartily with Dr. Mohler that pelvic inflammatory disease is a term which 
has a definite connotation and should be used with care and discretion, much more accu- 
rately than it oftentimes is. 

DR. E. D. PLASS, Iowa Citj', Iowa. More recently, the term “pleuropneumonia-like 
organisms” has occasionally invaded the literature dealing with pelvic infections in women, 
and, as moi'e bacteriologists become familiar with tliis curious organism, the use of the term 
will become more common. This is particularly true since these organisms may develop 
by a process of pleomorphism from many gram-negative bacilli and cocci under the influence 
of extraneous factors, such as penicillin. Consequently, uiterpretation of its etiologic role 
in patients previously treated ^Hth this antibiotic is ditficult or impossible. 

Pleuropneumonia-like organisms or “L ’’-forms are evidently a part of the vaginal 
flora in many normal women, but thus far have not been implicated in vaginal infection. In 
our material representing cultures for 312 consecutive gynecologic admissions, there were 81 
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fections for long periods of time. Many cases regarded as acute exacerbations of chronic 
salpingitis may be due to recrudescence of residual infection rather than to reinfections. ’ ’ 

With such divergent opinions exi.sting we thought it worth while to restudy the pirob- 
lem. The selection of cases is important for we did not wish to subject young women with 
acute gonococcal disease to radical surgery when the condition could be alleviated in a 
large measure hy the use of chemotherapy. 

Our study is in its beginning and the majority of the patients studied are those with 
chronic salpingitis frequently associated with uterine fibromas. There is no debate as to 
the presence of organisms in the acutely inflamed tube but it is in the dironic conditions 
that there is a difference of ojiinion. 

The technical irrocedure is as follows: A box with two glass sides is set up with 
an ultra-violet apparatus placed in the top. After an exposure of thirty minutes the air 
contained in the box is sterile as proved by cultures. 

Smears and cultures from the lumen of the tubes are carried out in this sterilized 
atmosphere. Cultures are made on chocolate agar and incubated under 10 per cent carbon 
dioxide at atmospheric pressure. Sections of the tubal wall are macerated in a mortar 
using sterilized sand and sterile water. 

To date one patient with subacute salj)ingiti.s and ten patients with chronic tubal 
disease have been studied bacteriologically. Six of these patients had associated uterine 
m}mmas. The patient with the subacute lesion showed positive gonococcal smears and 
cultures of the cervix and urethra while the tubes showed negative results on smear, 
cultures from lumen, and also cultures of macerated tube wall. Of the ten patients with 
chronic salpingitis, four showed no evidence of tubal infection. In the remaining six patients 
the tubes, cervix, and urethra were positive for gonorrhea on smear and culture and cul- 
tures of the macerated tissue. In one of those patients the examination of the cervix 
and urethra was not done. 

It is obvious from this preliminary study that we can come to no definite conclusions 
as yet. However, it is clear that tubal infection persisted in six of the patients studied 
who had long-standing chronic disease. This is suggestive that the gonococcus may be 
present in the tube after acute symptoms have subsided and the condition has become 
chronic. 

DE. WILLAED E. COOKE, Galveston, Texas. — I regret that I have been unable to ob- 
tain an adequate concept of Dr. Moliler’s philosophy and ideas from a fifteen-minute con- 
densation of so protean a subject. I gather that he includes the phenomena of repair, re- 
generation, and foreign-body reaction in his definition of inflammation, in addition to the 
true inflammatory reactions to trauma of mechanical, chemical, bacterial and protozoal 
origin. In any discussion of inflammation, the general and the peculiar local defense- 
mechanisms must be taken into account. I can agree that, in the preadolescent child, the 
phenomena of inflammation arc probably identical with similar processes occurring else- 
where in the body. With the onset of adolescence, however, a great number of processes 
develop which are peculiar to the genital tract and modify gi'eatly the behavior of inflam- 
mation. The vaginal epithelium, hitherlo extremely vulnerable to noninvasive bacteria (and 
to trauma) becomes highly resistant. As normal physiologic processes various types of cyclic 
trauma occur, with inevitably resultant semi- inflammatory reactions, the creation of portals 
of entry, fluctuations in both general and local defense, etc. In the ovary there occurs the 
minor trauma of rupture of tlie follicle and the introduction of foreign bodies in the form 
of extravasated blood and of the dying and degenerating newly formed corpus luteum. In 
the uterus there occurs the frequent and considerable trauma of the loss of the endometrium, 
mid the relatively infrequent but tremendous traiuna incident to the termination of preg- 
nancy. It is from the physiologically normal repair of these injuries that the controversy 
between the general and the gynecic pathologists in regard to “endometritis” has arisen. 
In the perineum there is evidently a specific local defense mechanism against the anorectal 
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The cus;e.s arc prosoiiled as a pari of this (li.seussioa to emploisize the nerd for jnoie 
work on the ctiologic relation of tlio '‘]..”-forins to jiclvic iiiflaiiiinatory dist-asc in women. 
Since the organisms arc re.sistant to jnmicillin, it i.s coneeivalde Hint they may Ije flic can.'-ative 
agent in many ponieillin-rcsislanl infections in the female generative Iraet. Jt .Hlionhl 
furthermore be emphasized that the indiscriminate employjiient of penicillin may be pro- 
ducing pleomorphic, variants of common bacteria, which have jiatliogenic properties and which 
cannot be controlled by j)enicillin. 

DE. MOIILBll (Closing). — 1 admit that J made an altcm2)t to cover a rather large 
problem in a relatively short period of time. 1 tried to emphasize in my pie.sentation that 
pelvic inflammatory disease needs rcconsidcnition. 1 think Dr. Hundley brought that out in 
his discussion when he stated that the dictum that Curtis laid down in 1021 was not refuted 
until Dr. Studdiford made his presentation a few j-ears ago. Dr. Cooke, I think, brought out 
a number of important points and 1 feel very positively tlial when patients are admitted to 
the hospital very often with a pelvic inflammation they have every sign and every symptom of 
pelvic inflammation but there is no evidence of infection which can be determined. 

This piroblem needs to be consideied and our whole concej)tion of pelvic, inflammatory 
disease I think needs reconsideration and a good deal of thought. 



Volume 57 PELVIC INFLAMMATORY DISEASE 1085 

Number 6 

instances, 26 per cent, in' wliicli “L ’’-forms were cultivated. Tlie figure agrees well witli the 
few others reported in the literature. In addition, my associate, Robert J. Stein, was able 
to demonstrate the organisms in two cases of pelvic inflammatory disease, including one pelvic 
abscess, but is unable to interpret the findings with assurance. 

The first case was in a thirty-year-old Avoman wdth a large acute pelvic abscess Avhich 
had developed marked symptoms during the preceding week. On admission, Dec. 16, 1917, 
the temperature was 102.2° P. and soon rose to 104.4° F., the white blood count Avas 18,750 
per mm. Avith 75 per cent polymorphonuclear leucocytes. Penicillin, 50,000 units, Avas given 
intramuscularly soon after admission Imt had little effect on the temperature. On December 
IS, posterior colpotomy released 300 c.e. of thick pusj a drainage tube Avas inserted. The 
temperature dropped promptly to 100.0° to 101.0° F. AA'here it remained for 5 days, and then 
fell slowly to normal. She Avas discharged on Jan. 23, 1948, quite symptom-free, but returned 
to the outpatient clinic May 29, 1948, complaining of a dragging sensation in the right loAver 
abdomen and slight fever. Both adnexa Avere thickened and slightly tender, and there Avas 
a golfball-size mass in the cul-de-sac. Aspiration of this mass yielded a few c.c. of bloody 
fluid. 

The pus obtamed at colpotomj'- revealed a pure culture of pleuropneumonia-like or- 
ganisms, while the bloody fluid from the small mass aspirated five months later show-ed 
only Bacteroides. It is reasonable to assume that the pleuropneumonia-like organisms ob- 
tained in the first culture represented a pleomorphic variant of Bacteroides AA'liicli later re- 
established its identity, but it is not clear Avdiether the abscess Avas due to the pleuropneumonia- 
like organisms as such, or AA’hether the original infecting agent had been Bacteroides, Avhich 
had then under the influence of penicillin completed its. pleomorphic change in the forty-eight 
hoAirs Imfore colpotomy. In any event, neither of these organisms is commonly considered in 
pelvic inflammatory disease, and yet it seems obvious that one or the other must have been the 
etiologic agent in this case. 

The second case, gonorrheal pelvic inflammatoy disease, represents more clearly the pleo- 
morphic change. This 15-year-old girl had the correct diagnosis made by her home physician, 
who had prescribed some sulfonamide, which Avas taken for tAvo days before admission on 
Feb. 16, 1948. There Avas eAudence of acute gonorrheal salpingitis, and positive cultures for 
N eisseria gonorrheae Avere obtained on Feb. 16, 19, and 25, 1948. Dpon establishment of the 
diagnosis, penicillin Avas administered intramuscularly in 100,000 unit doses every three hours 
for eight doses. On February 27, the day after conclusion of the penicillin therapy, a cervical 
culture revealed no gonococci but many colonies of pleuropneumonia-like organisms. 

Pleuropneumonia-like organisms AA-ere first foimd in cattle and are noAv recognized as 
the cause of bovine pleuropneumonia. They are generally classified as bacteria, but in their 
pleomorphic development may produce forms that are filtrable and invisible. In contrast to 
tho viruses, they can be groAvn on serum-enriched artificial media. The colonies are rarely 
visible and consequently are overlooked unless a special search is made under the low power 
of the microscope. The organisms are too fragile to permit study by usual methods and must 
be examined in the stained surface layers of solid media. 

There is some confusion in the diagnosis due to the fact that pleomorphic forms of 
certain common gram-negative bacteria resemble the pleuropneumonia-like organisms so closely 
as to defy differentiation. This type of pleomorphism is evidently more common AAlien other 
bacteria are subjected to the influence of penicillin. Consequently, it is impossible to de- 
termine the clinical significance of '‘L”-forms in patients aa'Iio liave been treated AAuth this 
antibiotic. 

In males, there is no reasonable doubt that pleuropneumonia-like organisms produce 
urethritis and prostatitis, but the place of the “L” forms in the etiology of pelvic inflam- 
matory lesions in Avomen is not so clear. Various authors liaA'c reported its occurrence in 
A'ugina flora of from 6 to 26 per cent of normal Avomen, and in up to 75 per cent of thofee Avitli 
pelAuc inflammatory conditions. Dienes and his group report cultivation of the organism from 
six Bartholin abscesses and from tAvo pelvic abscesses. 
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however, particularly with vascular disease, that these conditions do strongly 
predispose to a superimposed toxemia in the latter months of pregnancy. The 
high frequency of vascular disease (58 per cent) -wnll be noted in the toxic 
cases of the above series. 

It may well be that the same spasmogenic factor (pituitary and/or renal 
in origin?) which leads to permanent vascular changes and hj^pertension, is 
aggravated by pregnancy (through greater pituitary and/or renal secretion?) 
and causes greater tendency to spasm of the sphincters of the uterine veins, re- 
sulting in superimposed toxemia. 

There is some justification for terming pernicious vomiting of pregnancy 
a toxemia, but it is not on the same basis as true toxemia of pregnancy. Eeason- 
ing from the greatly increased incidence of severe vomiting of pregnancy along 
mth-the marked increase in chorionic gonadotropin in hydatidiform mole, the 
effect of this hormone may directly or reflexly give rise to pernicious vomiting. 
It is probable, however, that toxic effects on the liver and Iridneys are rather 
the result of starvation than of any inherent toxicity of the hormone itself. 

Based on the foregoing clinical and pathologic evidences, it would, there- 
fore, seem that there is but one toxemia of pregnancy, namely, that due to 
autolysis of placental tissue, whether it occurs in acute hemorrhagic infarction 
of the placenta or by necrosis of avascular hydatidiform villi imbedded at the 
placental site. The renal and vascular conditions commonly included among the 
toxemias of pregnane}’’ are, in reality, only predisposing causes. 

Is not the term '‘mild pre-eclampsia” a misnomer? The prefix “pre” 
certainly implies that eclampsia is about to occur, and if such is the ease, neither 
the symptoms nor the findings cap be mild. ]\Iany of these cases are vascular 
disease as shomi by the retinal findings and the subsequent mild clinical course. 
The inference that pre-eclampsia will develop is erroneous, although it is strik- 
ingly frequent as seen in our own series. 

On the basis of the foregoing e\ddence, the following would seem to repre- 
sent the eoui-se and classification of true toxemia of pregnancy : 


CliASSlFICATION OF TKUE TOXEMIA OF PREGNANCY 
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were' crowded and only three examining tables were available for a clinic 
of well over a hundred patients. Undoubtedly inaccurate diagnoses were 
made in a physical setup of this type that would not have been made had more 
adequate facilities been available. The new structure contains adequate beds, 
treatment rooms, and laboratory facilities, and a larger number of observa- 
tion rooms. The latter are used for the direct admission of emergenej^ cases 
and are air-conditioned, not a small factor in subtropical climates. Here a 
study of all acute diagnostic problems can be carried out thoroughly, com- 
fortably, with adequate diagnostic aids, and immediate consultation from all 
divisions of the hospital staff, resident or visiting. An adequate number of 
residents are assigned to the division as well as full-time admitting phj^sicians 
and in this manner emergencies are better eared for. 
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Staff 

1937 residencies in the various specialties were established at Charity 
Hospital. Prior to this time the “house officer” system was in vogue, there 
being but two types of “house officer,” i.e., medical and surgical. The sur- 
gical group cared for obstetrics and surgery while the medical group cared 
for other cases. The visiting staff were divided into specialty sections. Need- 
less to say, the establishment of residencies in the various specialties, with 
strict designation of duties, has had much to do with the marked lowering 
of the mortality rate, especially since consultations among the different groups 
are easily sought and obtained. At about the same time, the hospital staff 
was reorganized and more "wards brought under university supervision. For 
a long period there was only one university with a teaching service at Charity 
Hospital, now the hospital utilizes the services of two medical schools to super- 
vise the care of 80 per cent of its patients. This has doubled the teaching 
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staff and resulted in tlie training of a larger nnndjer of men, in the various 
specialties, many of whom have remained on the staff of the liospital follow- 
ing completion of their residencies and this in a large part is responsible for 
the decreased mortality and morbidity rates. 

Blood, Plasma, and Oxygen 

There is no doubt that when a patient suffers from hemorrhage, the most 
efficient method of combating shock and other complications is the admin- 
istration of blood in adequate quantities. Lyons and his ^vorkers'^ have empha- 
sized the importance of blood volume, not only as regards oxygen-carrying 
capacities but in combating infection. Furthermore, the demands by the body 
on protein to form hemoglobin, before the protein can be utilized to build 
body tissue, require the replacement of blood lost if good wcnnid healing is 
to be expected. The liberal use of blood transfusions in cases of eeto]nc preg- 
nancy is necessitated not only to combat shock but to reduce the possibility 
of infection, aid in the conquest of infection, and enhance the patient ’s chances 
of having a wound heal without dehiscence. Blood not only saves lives, it re- 
duces morbidity. In the absence of available blood, plasma is a. good sub- 
stitute. The improvement noted in our mortality rate is in a large part due 
to the availability of plasma in 1938, dried plasma in 1944, and the establish- 
ment of a blood bank in 1945. In 1938 Graffagnino stated, “"We feel hesi- 
tant about reporting the small number of transfusions whieh were given 
when we realize what a valuable therapeutic measure it is in this type of case. 
However, it must be appreciated that we are dealing with patients from all 
over the state of Louisiana, whose relatives are often difficult to contact for 
donors and when contacted are reluctant to give blood.” This statement still 
holds time in some respects but the establishment of a blood bank in 1945 
eliminated most of the difficulties we formerly experienced in obtaining blood. 

From 1920 to 1937, only 31.5 per cent of the patients admitted with ec- 
topic gestation received a blood transfusion and the mortality rate was 11.5 
per cent. From 1937 to 1945, 64 per cent of the patients were transfused and 
a mortality rate of 3.3 per cent recorded. In the period, 1945 to 1948, follow- 
ing the establishment of a blood bank, 86 per cent of the patients with eccyesis 
were transfused, and the mortality rate decreased at the same time to 1.3 per 
cent (Fig. 2). In the years 1937 to 1945, 305 cases of ectopic pregnancy were 
observed at Charity Hospital and 354 pints of blood utilized for their eare, 
an average of 580 c.c. per ease admitted or an average of 750 c.c. per patient 
transfused. Since the establishment of the blood bank in 1945, to Jan. 1, 1948, 
131 cases of ectopic pregnancy were admitted and 260 pints of blood admin- 
istered to these cases, an average of 990 c.c. per case admitted, or 1,150 c.c. 
per patient transfused. Twice as much blood per patient admitted was used 
in the latter period as compared to the former. Not only were transfusions 
given, but in most instances as much blood, or more, than that found in the 
abdomen was utilized. In no instance was autotransfusion used. In a few 
cases overzealous and too rapid administration of blood, plasma, and/or 
electrolytes has resulted in transient overloading of the circulation and pul- 
monaiy edema. No deaths resulted, but in our efforts to replace or maintain 
blood volume the possibiKties of introducing such an undesirable complication 
must be constantly kept in mind. At Charity Hospital the establishment of 
a blood bank and the increased use of blood transfusion in the therapy of 
eccyesis is a major factor in lowering the mortality and morbidity resulting 
from this pathological process. 
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A fair iiuuiber of patients entering Charity Hospital with tnbal preg- 
nancies are admitted in shock or develop shock soon after admission. G-raf- 
fagnino/ commenting on his stndj^ of 445 cases of ectopic gestation admitted 
to Charity Hospital between the years 1919 and 1936 states, "There were 51 
deaths in this series of cases. Twelve patients died before operation, five died 
on the operating table, and 34 died after operation. Of the patients who died, 
35.3 per cent were admitted in shock, 25.4 per cent in poor condition, 17.7 
per cent in lair condition and 21.4 per cent in good condition.” Since 1937, 
14 per cent of the cases have had shock on admission and an additional 7 per 
cent have developed shock soon after admission, Houglily, one out of every five 
patients was in shock before operation was started. The early administration 
of blood and/or plasma and early operation are musts in the treatment of 
intrap eritoneal hemorrhage, but so, also, is the early and eontinnons admin- 
istration of oxygen. Ox 3 ’’gen should be administered until the patient’s blood 
pressure and pulse have been stabilized to or near to normal. Bodj^ cells, es- 
pecially those of the more specialized organs, are sensitive to a deficient 
supply of oxygen. This is especially true of the pituitary gland of the preg- 
nant female.® The administration of oxygen has a twofold purpose, first, to 
help prevent death and, second, to help prevent those who do survive from 
being "human vegetables.” Since 1937, the availability of, the generous 
supply of, and the early and continuous use of oxygen as a routine measure to 
patients in shock, has, together with blood transfusion and early operation, 
resulted in a marked lowering of the number of patients failing to survive 
operation. 

_ TliirtjMiine operative deaths recorded in the 51 deaths in Graffagnino ’s 
series were due primarilj' to hemorrhage and shock. In the twelve deaths that oc- 
curred since 1937, only two have been due to postoperative shock, even though 
approximatelj'- the same luunber of eases per 3 ’-ear were admitted in this period 
m a state of shock or developed shock soon after admission, as is recorded 
in Graffagnino’s series. There was no correlation between the amount of 
blood used per patient and the postoperative sta 3 '' of the patient. This at first 
may seem paradoxical but in reality means that patients requiring transfusion 
were transfused in proper quantities, so that fewer complications developed 
and the postoperative stay was no longer than those in whom blood trans- 
fusion was thought to be unnecessary. 

Diagnosis 

Ectopic pregnancy presents a variety of signs and symptoms. None are 
constant. Certainly, in a patient giving a history of a missed period followed 
03 '' sudden abdominal pain, while working or straining at stool, showing signs 
and symptoms of shock and in whom one is able to palpate a tender abdomen, 
tender cervix, and doughy mass in the cul-de-sac, the diagnosis is not diffi- 
cult. However, unfortunately, very few cases fall into this category. In the 
majority of cases the sjrmptoms and signs follow no set pattern.^ 

In this series, from 1906 to 1920, the diagnosis was mentioned on admis- 
sion to the hospital or operating room in 45 per cent of the eases. Prom 
1924 to 1935, in only 63 per cent of the cases. From 1937 to 1942 in 70 per cent 
of the eases. From 1942 to 1947, it was mentioned in 83 per cent of the cases, 
whereas in 1947 ectopic jpregnancy was mentioned in 94 per cent of the cases, 
the absolute diagnosis of ectopic pregnancy, that is, an unequivocal diagnosis 
vnthout mention of any other pelvic lesion was 40 joer cent in the period of 
1906 to 1920, 60 per cent in 1924 to 1934, 55 per> cent in 1937 to 1942, 63 per 
cent in 1942 to 1947, and 74 per cent in 1947 (Pig. 3). Coincident with tlie 
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pUciLns Ivom the procetoc. We believe that ectopic pregnancy sbonbl be 
treated by immediate operation as soon as the diagnosis is confirmed. 
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From 1920 to 1937 only 7 per cent of the patients mere operated upon 
within three hours of admission and less than 30 per cent ivithin 24 hours. 
Gradually the number of iiatients operated niton soon after admission in- 
creased until, ill 1947, 60 per cent of the patients admitted were operated upon 
within thi’ee hours and 83 per cent witliin 24 hours (Fig. 4) . 

Immediate operation was made possible by the early specific diagnosis 
of intra-abdominal bleeding. Earlier diagnosis of intra-abdominal bleeding 
in turn was accomplished by the almost routine use of cul-de-sac puncture 
in all cases suspected of having eccyesis. IMaiiy of onr staff in former years 
were certain that they could ascertain by vaginal examination the difference 
between blood in the cnl-de-sac, either encysted or not, and pus or serous 
exudate. This is possible in many but not all cases. Boiituie examination of 
exudate' in the eul-de-sac by means of needle pmieture has led to the diagnosis 
of many cases of unsuspected ectopic pregnancies, and the discovery of pus 
or serous exudate in many cases where extranterine gestation was suspected 
or believed to exist without doubt. The procedure is now used routinely on 
nr service. True, in a few instances cases of unruptured tubal pregnancy 
hive been missed ’and false positive or false negative pnnetures have been 
encountered but in no instance has a death resulted. The very fact that 
^ 1 de-sac puncture has been utilized in eases of nnruptnred ectopic gestation 
m that the possibility was in mind and these patients were either held 
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ill the hospital for observation or told to return home bnt on the first sign of 
increased pain or bleeding, or feeling of faintness to return immediately. 
Moreover, all of these patients have their blood typed, cross-matched, and 
the Rh factor determined, in order that, if an ectopic pregnancy exists and 
has not been diagnosed, when rupture does occur blood will be available im- 
mediately. The possibilities and potentialities of euldoscopy in the latter types 
of cases are being explored on our service by two of us (W. D. and D. B.) but 
as yet no specific answer as to its value has been crystallized in our mind. 

TIUE INTE:RVALFRQM. ADMI55IQU TD OPERATION 

HI 3 hou.rs 
ED IS. Kou-rs 



mortality IZ.iYo Ll.S% -4.55<7o uz% 1.8^ 

Fig. 4. 


We have not used, though many large clinics do, colpotomy in the diagnosis 
or therapy of ectopic gestation. Colpotomy is used by us only when an abscess 
points in the cul-de-sac, whether the abscess is an infected hematoma or not. 
Early diagnosis is a very important factor in reducing the mortality and 
morbidity arising from ectopic pregnancy and exploration of the cul-de-sac 
either by needle puncture, euldoscopy, or colpotomy accomplishes this end. 

Operation 

Early diagnosis and early operation should mean decreased mortality 
and morbidity and shorter hospital stay. Our procedure is to operate upon 
pses of tubal pregnancy as soon as the diagnosis is established and the operat- 
ing room can be made ready. Patients in shock or near shock are administered 
oxygen and transfused as soon as grouping, cross-matching and Rh typing 
can be performed. Whether the patient is in shock or not the operation is 
begun as soon as possible. We do not believe that we accomplish anything 
by transfusing a patient and having the blood eventually find its way into the 
peritoneal cavity. In intrap eritoneal hemorrhage the bleeding vessel must be 
iigated. In eccyesis we are dealing with shock from hemorrhage and the 
patient will not recover from shock until the source of bleeding is controlled. 
If the source of bleeding is not controlled surgically, she probably will suc- 
cumb. Of the 88 fatal cases of tubal gestation occurring at Charity Hospital 
from 1906 to 1948, twenty (12 per cent) died from intrap eritoneal hemorrhage 
and shock without any operative procedure having been undertaken. Cases 
of eceyesis can and do hemorrhage to death within the peritoneal cavities and 
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are emergencies. Jllood traiislusion witliont immediate ojmi-aiion is no guaran- 
tee that the patient will survive until "she is a hctlei- operative risk." No 
one should be lulled into a sense of false security sim])ly because ti-ansfusiou 
has been started. We have seen patients die of rujhured tubal gestation 
while being "prepared for operation with blood transfusion.” 


Operative Procedure 

The objective in the surgical management of ectopic pregnancy is to con- 
trol intra-abdominal bleeding. Once this has been accomplished, removal 
or reconstruction of any organ or organs is potentially hazardous to the 
patient and in each case Avhere such is contemplated the gravity of the 
measure or measures projected must be carefully considered by the surgeon. 
The seriousness of the incidental pathology, the condition of the patient, 
the amount of blood encountered in the abdomen, the quality of the anesthetic, 
the availability of compatible blood, and the extended scope of the projected 
operation must be carefully weighed. The ])rocedures utilized in 424 cases 
of ectopic gestation operated upon from Jan. 3, 3037, to dan. 3, 3948, are out- 
lined in Table I. In no case can any of the fatalities encountered in this 
period be ascribed to surgical procedures used in addition to that necessary 
to control hemorrhage. It is re-emphasized, however, that in the vast 
majority of eases the operative procedure should be limited solely to the 
measures necessary to control the honorrhage. Unilateral salpingectomj^ or 
salpingo-oophorectomy was the procedure of choice in 76.6 per cent of the 
424 cases operated upon. One hundred seventeen surgeons, the vast majority 
residents, managed the eases in this series. 

The anesthetic administered should be determined by the condition of 
the patient. Seventy of the 424 operative cases had spinal anesthesia. The 
remainder Avere anesthetized by ethylene, cyclopropane, or ether folloAving 
gas induction. In no instance could a death be attributed in any way to the 
choice of anesthetic. 


Table I. Operative Procedure and Mortality 


cases SURVIVED DEAD 

Unilateral salpingectomy ””134 ^ 

Bilateral salpingectomy IG 0 

Salpingo-oophorectomy ISO 0 

Hysterectomy 

Subtotal 47 

Total 14 

Vaginal 4 

65 0 

Salpingectomy and suspension 20 1 

Not operated upon 0 8 

Total 424 W 


Incidental appendectomy — 42 cases — no deaths 


TOTAL 


137 

16 

189 


65 

21 

S 

436 


Postoperative Care 

The reduced postoperative stay and decrease in morbidity and mortality 
not only reflect better preoperative and operative care but improved post- 
operative care as well (Fig. 5). Since 1937, chemotherapeutic agents and 
antibiotics liaA’^e been added_ to our armamentarium. In addition a better 
understanding of adynamic ileus and the postoperative physiologic require- 
ments of these patients has done much to hasten recovery. Patients in Avliom 
a large amount of blood is found in the abdomen usually develop a postopera- 
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tive ileus, no matter liow gently tlie operation is performed or liow little the 
pelvic organs are disturbed. The prophylactic use of Wangensteen suction 
for forty-eight to seventy-tu'o hours in such cases has done much to insure 
rapid and complete recovery. Since 1937, in 436 cases it was found advisable 
or necessary to decompress 61 patients (10 per cent) either propliylactically or 
because of postoperative ileus. The efficacy of this policy aided by the early 
and judicious use of cliemotherapeutie agents and antibiotics, when fever 
developed postoperatively, is established in that only two patients died from 
peritonitis in the period 1937 to 1948. Both these patients had peritonitis on 
admission. In Grraffagnino ’s series, 1906 to 1920, thirteen of twenty-three 
deaths (57 per cent) were found to be due to peritonitis or ''toxic ileus.” 


TOTAL UQSPITAL DAY5 



Pig. 5. 


Evisceration of wounds most often occurs in malnourished, anemic 
patients, who, besides being depleted in protein and vitamins (especially 
vitamin C), develop distended abdomens and/or severe coughs. The preven- 
tion of, or early treatment of, adynamic ileus by the prophylactic or 
therapeutic use of Wangensteen suction; the liberal use of blood transfusion 
to replace lost blood volume and to lessen the demands on administered 
protein to produce hemoglobin and thereby increase available protein for 
fibroblastic production; and the intravenous administration of vitamin C 
and protein hydrolysates until the x>atient can tolerate food by mouth have 
tieen of inestimable value in that no ease of evisceration, irrespective of type 
of suture material or tjTo of wound closure, has been observed since 1937. 
frue, five cases of the 436 (1.2 per cent) had some separation of the skin edges 
of the wound and in some the subcutaneous fat tissue seiiarated, though none 
Were severe enough to require seeondaiw suture nor was fascial separation 
noted. 


^^^onnd infection was noted in 9 per cent of the cases operated upon since 
1 1 ■ . .^Webothrombosis, thrombophlebitis, or suppurative pelvic thi’ombo- 
phlebitis have not developed in any case observed since 1937. 


Deaths 

Of the twelve patients who expired, eight died without benefit of snrgery. 
Heath resulted from cerebral apoplexy in one case of a 6 months’ intrauterine 
gestation, and an old, inactive, tubal pregnancy wms an incidental finding at 
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autopsy. The remaining seven patients died ol! massive iniraperiloncal henior- 
rhage. Three of these e.xpired within a few minutes following their arrival 
at the ho.spital. In all. procrastination on the pari of the ])ationt and not of 
the phy.sician was rcs])onsible for the demise. Of the remaining patients 
who expired without surgical therapy one died in the admitting room aftei- 
remaining there one hour and forty-five minutes without receiving blood oi- 
being prepared for surgery. Another died of shock en route to the operating 
room five hours after admission and, although the admitting diagnosis was 
correct, blood was not available for this patient. Because of inaccurate diag- 
nosis, two others died ten hours and forty-eight hours, respectively, following 
admission, even though repeated transfusions were utilized in the latter. 
These four cases we eon.sider to have been preventable deaths. Of the four 
patients who died following operation, two expired shoilly aftci' surgical 
thei'apy. Both of these were admitted, in extremis, their abdomens filled with 
blood and though they received prompt, thorough management, the outcome 
was fatal. Another patient expired lAventy days after operation from intes- 
tinal obstruction. One patient had peritonitis resulting from an infected 
tubal pregnancy on admission and died shortly after laparotomy. Though 
some of these deaths were preventable in many they wei-e the result of the 
patients’ own iDroerastination in seeking medical eai-e and resulted in their 
being admitted in an extremely serious state oi- moi-ihund condilion. 


Conclusions 

1. The mortality rate from ectopic pregnancy in the years 1906 through 
1936 fluctuated between 11.4 per cent and 12.3 per cent. From 1937 to 1945. 
2.7 per cent fatalities were encountered. In the years 1945 to 1948. a 
further reduction to 1.7 per cent was accomplished. 

2. Better physical facilities, the establi.shment of a i*esidency .system, 
and improved educational progi’ams were instrumental in lowering the mor- 
tality and morbidity. 

3. The establishment of a blood bank with the subsequent increased 
availability and use of blood is a major factor in the better results observed. 

4. A better understanding of shock and postoperative physiologic re- 
quirements is reflected by the lowered number of fatalities and complications. 

5. The increased use of cul-de-sac puncture and aspiration has increased 
the percentage of accurate and earlier diagnosis and is another major factor 
in the betterment of results obtained. 

6. Ectopic pregnancy is an emergency. As soon as the diagnosis is estab- 
lished the pathological process should be treated by immediate surgery. 

7. No other surgical procedures should be performed except that neces- 
sary to control the intra-abdominal hemorrhage, unless the patient is in excel- 
lent condition. 

8. In cases suspected of ha^ung an unruptured ectopic gestation the 
patient should have her blood group and Rh tjqoe determined in order that 
should eceyesis be present and rupture ensue valuable time will not be lost 
in administering blood. 

9. Many fatalities result from tubal pregnancy that might not have oc- 
curred had the patient sought medical care earlier. 
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Discussion 

BB. PBEDEBICK J. LYNCH, Boston, Mass. — ^It is stated that extra-iilerhie gesta- 
tion occurs once in every 300 pregnancies and a gauge of its importance as a cause of ma- 
ternal mortality is evident in glancing at the statistics reported by Williams and Corbit of 
Philadelphia. In the ten-year period 1931 to 1940 it caused every eighteenth death in Phila- 
delphia, every sixteenth death in New York Cit}', and every twelfth puerperal death in 
Chicago. 

One factor which influences the mortalitj’ statistics in any series of cases, and over which 
we have little control, is the all-important interval between the occurrence of the rupture or 
abortion and the time of entrance to tlie hospital, caused by tardiness on the part of the pa- 
tient to call the doctor and the reluctance of the patient or indecision of tlie attending phy- 
sician to have immediate hospitalization. 

As Dr. Collins points out, there are two main types of cases, the typical and atypical, 
the typical accounting for 40 per cent of the cases and atypical 60 per cent. The former 
requires no diagnostic acumen but it is the latter that causes difSculties, and tlie delay for 
observation is the factor that results in trouble and causes the morbidity and mortality fig- 
ures to mount, in any series. These atypical cases frequently are associated with a 
heterogeneous group of signs and symptoms which tend to raise the question in the mind of 
the physician of things other than an extrauterine pregnancy. The one note, however, that 
seems to sound through aU these bizarre groups of symptoms is a woman exposed to preg- 
nancy, who has menstrual irregularity in conjimction with pelvic pain, and a history and 
physical examination which are equivocal. This patient should be promptly hospitalized and 
subjected to the routine workup as outlined by Dr. Collins and immediately operated upon as 
soon as the diagnosis is established. 

Although not mentioned by Dr. Collins, we have found that the biologic test — either 
an Aschheim-Zondek or Friedman — ^is helpful but the results must be interpreted. A positive 
test is an important addition to the diagnostic data but does not exclude the possibility of 
an atypical interrupted intrauterine pregnancy. It should be remembered that the test de- 
termines the presence of live trophoblast Trom which the anterior pituitary-like substance caus- 
ing the positive test is produced. It must also be realized that false positives can be caused, 
rarely, by chorionepithelioma, leiomyosarcoma, corpus luteum cj'st, and granulosa cell car- 
cinoma. If the trophoblastic tissue has disintegrated and disappeared, the test will be 
nega,tive, a condition which occasionally obtains in the presence of an old ruptured extra- 
uterine pregnancy and occasionally even in recent ones. The positive biologic test can be 
of distinct value in arriving at the diagnosis but only wlien correlated with, and supported 
by, the other signs, symptoms, and findings of ectopic pregnancy. A negative test in tlie pres- 
ence of a doubtful diagnosis may occasionally justify temporizing. 

Also, a falling blood picture wliich seems to be incommensurately lower than the amount 
of external bleeding is extremely suggestive of hemorrhage into the abdominal cavity or 
extravasation into its tissues, and the presence of slight icterus in these patients is an almost 
infallible sign of hemorrhage into the peritoneal cavity. 
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Unquestionably, the most valuable single diagnostic aid is cubdc-sac aspiration or col- 
potomy. The patient, in whom an extrautcrinc pregnancy is a possibility, should have .'i 
needling of the posterior eul-dc-sac using a largo size needle— a needle Avhicli will permit the 
passage of fibrin and small clots. The presence of old blood in the barrel of the syringe is 
considered as positive evidence and its absence a negative lest for extraulerinc pregnancy. 
The old blood is identified by its characteristic brownish color, the lack of viscosity and its 
inability to clot. If blood is not found and the diagnosis is still in doubt the posterior cul-de- 
sac may be incised and each tube examined separately. 

Burch and Seitchik report 37 cases suspected of harboring an extrauterine and in which 
cul-de-sac puncture was doncj there were no false negatives and two false positives — one an 
adenocarcinoma of the cul-de-sac, and the other a ruptured Graafian follicle. In the scric.s of 
cases they reported the test was 04.G per cent riccuratc which compared very favorably with 
a correct diagnosis rate of 65 per cent in 3-1 cases in which the diagnosis was arrived at by 
the other usual clinical and laboratory means. 

There has been a steady improvement in the mortality statistics associated with extra- 
uterine pregnancy throughout the country. This has unquestionably been a part of the 
general improvement in all operative figures and is also probably a reflection of the immediate 
availability of appropriate blood, the vast improvement in the choice and administration of 
suitable anesthetics, and a more or less standard order of procedure as to the surest and most 
expeditious manner of arriving at the diagnosis. 

DE. COLLINS (Closing), — Time did not permit me to make reference to the work of 
Dr. Frank Whitacre of Memphis in the study of blood hcmachromogon in ectopic pregnancy. 
I think Dr. Wliitacre has developed a very valuable diagnostic test, applicable not only to 
ectopic gestation, but to any case of intra-abdominal bleeding. IVe are very much impressed, 
even though we have only a small scries, so far 40 cases, with the results obtained. 

One thing we did not bring out was our management of the suspected unruptured ec- 
topic. These patients are all matched and typed so that if the diagnosis is correct and they 
do rupture, we can give them blood immediately. 



NumbeVl" RATIOIs^AL UON'CEPT of abeuptio placentae 81 

In the process of autolysis of acute hemorrhagic placental infarcts, it is 
probable that histamine is produced earlier than guanidine, very much as, in 
fractional distillation, a certain distillate comes over at a certain temperature, 
and another at a higher temperature. This may account for a higher incidence 
of abruptio placentae tlian eclampsia. 

■\Vhile the opinions expressed in this discussion seem to be dogmatically 
stated, a sincere endeavor has been made to theorize only to the extent justified 
by the placental pathology, correlated with the placental circulation and the 
clinical course. If it should direct tliinking and research into paths which to 
us seem more promising, liie effort will ))e deemed worth Avhile. 

Conclusions 

1. The frequency with which signs and sjmiiDtoms of toxemia precede 
abruptio placentae, the occasional .simultaneous occurrence of abruptio and 
eclampsia, and the identical findings at necropsy, are generally accepted as evi- 
dences that abruptio placentae is a manifestation of toxemia. 

2. The occasional occurrence of fulminating abruptio without prodromal 
sj’inptoms or signs of toxemia, has heretofore prevented unqualified acceptance 
of abruptio as a part of toxemia. 

3. The consistent finding of acute and subacute hemorrhagic placental in- 
farction in fulminating abruptio, identical with those found in fulminating 
eclampsia, plus evidence that the primary site of hemorrhage in abruptio ad- 
joins the site of infarction, furnish additional e^^dence indicating that abruptio 
is a part of toxemia of pregnancy. 

4. A spasmogenic factor (pituitary and/or renal?) acting on the sphinc- 
ters of the placental veins probably initiates the following sequence of events : 
(1) obstruction to the outflow of fetal blood from the dependent unit of pla- 
cental tissue, (2) distention, thrombosis, or rupture of the villous vessels with 
resulting enlargement and crowding of villi, (3) diminution of maternal and 
absence of fetal blood supply to villi from crowding and thrombosis, (4) dis- 
semination of the poisonous products of the resulting placental necrosis with 
development of symptoms and signs of toxemia. 

5. True toxemia of pregnancy of gradual development (several weeks or 
more) progresses through stages of mild, moderate, severe, and pre-eclamptic 

toxemia. ' 

6. Tnie toxemia of pregnancy of fulminating development (several days 
to one week), outstrips characteristic sjuaptoms and signs and reaches the se- 
vere or pre-eclamptic stage at once. The lagging sjouptoms and signs may not 

appear until the early days of recoveiy. 

7. Severe toxemia or pre-eclampsia terminates in any one of three ways : 
(a) abruptio placentae, (b) eclampsia, and (e) eclampsism, in this order of 
frequency. Occasionallj^- (a) and (b) occur simultaneously. 

8. Renal and vascular disease are not true toxemias but are predisposmg 
causes, probably through a spasmogenic factor (pituitary and/or renal?) which 
may cause overaction of the sphincters of the placental veins with resulting 
acute or subacute hemorrhagic placental infarction and superimposed toxemia. 
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Layer 3. — Comprises a cross section of the cervix, the vaginal canal, and 
the vaginal orifice with its attachmenis 1o the levator mn.scles. The vaginal 
support is connective tissue coining from the white lines and their extensions 
and inserts itself into the vaginal wall. The vagina does not have 1o depend 
on the bladder, the cervix, or the rectum for sujijmrt. 



Fig-. 1. — Shows the model with the layers closed. All Cve layers arc in contact and can be 
opened. In tlie upper four layers, the muscle tissue is smooth, while in the loiver or fifth 
layer all muscle tissue is striated. 

Layer 4 . — Comprises the rectum from the saerococcygeal junction to where 
it passes through the sphincter ani externally. The rectum is held in an 
enveloping tensile sheath of fascia endopelvina which folds posteriorly to form 
its mesentery. Connective tissue arises from ischiococcygeal ligaments, passes 
to the rectum, gives it support, and keeps it in position. 

Layer 5. — Comprises the levator muscle, which is wholly striated. The 
muscle can be divided into six component pairs of bands (one band from 
the left side meeting its corresponding band from the right side to move an 
organ in the sagittal plane of the pelvic floor). These bands in order, from 
front to back, move: 

1. The vaginal wall under the urethra (Fig. 3) 

2. The lateral walls of the vaginal orifice (Fig. 3) 

3. The perineal body 

4. The anus 

5. The raphe 

6. The cocej^x. 

Each component pair can function apart from another pair or in concert 
with it. The levator components have origin in the white line, are striated 



KNOW THE PELVIS- 

William T. Ejennedy, M.B., F.A.C.S., New York, N. Y. 

(From the Woman's Hospital of Neio Yorh) 


K now the pelvis N a challenge to elarifj' onr knowledge of the supports 
of the genital organs. By a simiile model, one can clearly show Avhere 
the damages of labor occur. Such information will point the way to an im- 
proved restoration of position and function, of organs long partially disabled. 

Blood vessels, nerves, lymphatics, and pelvimetry are not included in this 
paper, nor are sinuses, fistulas and other pathologic conditions. 

Backache, prolapse of organs, incontinence of urine and feces, poor void- 
ing and evacuation are all sequelae of: (a) subinvolution of the uterus with 
or without retroversion; (h) infection of the cervix, and, (c) hidden injuries 
during labor. The pelvic organs (uterus, cervix, ovaries, tubes, bladder, 
urethra, vagina and rectum, anus and levator muscles) are all suspended 
from the white lines and their extensions along the ischioeoceygeal ligaments 
over the coccyx. 

This supporting body can be represented b}'- a band and the attached struc- 
tures can be divided into five superimposed separable layers (Mg. 1). Each 
of the four upper layers consists of a part of, or the whole of, an organ, held 
m position by supports which consist of connective tissue alone or connective 
tissue mixed with smooth muscle only (Fig. 2). One end of this support is 
attached to the white line and the other to the individual organ. The fifth 
and lower laj^er consists entirely of striated muscles. They have their origin 
m the white lines on each side and their insertions into or near the sagittal 
line of the pelvic floor and they move the urethra, the vagina, the perineal 
body, the sphincter ani, the raphe, or the coccyx either in separate units or 
in concert. This structure anatomically is the levator ani muscle. 


Layer 1 . — Comprises uterus, bladder, ureters, ovaries, and tubes. The.y 
arc covered and supported by fascia endopelvina, of thicloiess to vary the 
strength necessary to accomplish delivery of the fetus vnthout dislodging the 
organs. The round, uterosacral, and pubovesical ligaments are not attached 
to the wliite^ lines. This fascia endopelvina is attached to the white lines and 
their extensions, and makes an almost complete diaphragm between the ali- 
dominal cavity above and the extraperitoneal caAuty below. It is completely 
covered Avith peritoneum. 


Layer 2 . — Comprises a cross section of the cervix and its supports. Tlie 
outer half of the support coming from the Avhite lines is entirely connective 
tissue, wliile in the inner half the connective tissue becomes increasingly more 
smooth muscle and less eomiective tissue, until at the cervix the support is 
predominately muscle. The cervical support makes a shelf for the bladder, the 
meters, and the uterine and vesical blood A'^essels. 


nf by invitation at the Fifty-Nintit Annual Aleetin;? of the American As^ociaOoii 

t UbstQtricians, Gynecologists and Abdominal Surgeons, Hot Springs. Va.. Sept. 9 to 11. 104S. 
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By distention, the cervix is transporled about 2 in dies toward the pro- 
montory of the sacrum. The lateral view shows where the bladder, tlie eul-de- 
sac, and the rectum lie. ’When radioactive elements arc used to Ireat tlie cervix 
or uterus, and the vagina is distended with padcing, damage may occur to the 
sigmoid, and even to the ileum. 















histological section, cut at light angles to the axis of the uiethra, showing 
the urethra, the levator muscles, the dimples, and the vaginal wall. The s^^nphysls pubis is 
cartilagenous. The urethra is attached to it by connective tissue (its only fixed portion). 
The levator urethrae muscles with both origins and insertions are shown, as are similarly the 
levator vaginae muscles. One sees how the dimple is formed. The anterior vatrinal waii’ and 
the wall of the urethra are fused. A portion of the muscle of micturition appeals and from 
its thickness one can appreciate its strength. The letters and figures on the photograph 
designate : 

XJ Urethra 

\r\v’ Vaginal wall 

1. Symphysis pubis (cartilagenous) 

2. Attachment, urethra to symphysis 

3. Urethral vessels (enter near attachment) 

4. Circular smooth muscle, urethra ? 

5. Longitudinal smooth muscle, urethra ) sphincter 

C. Part of the muscle of micturition (striated) 

7. Levator urethrae muscle 

S. Levator vaginal muscle 

9. Fusion vagina and urethra 
10. Dimple. 

Cleavage Planes . — There are only two eleavage planes bordering on the 
vaginal wall (where the adjacent organs are held loosely to it bj'’ areolar connec- 
tive tissue) . One plane, the vesicovaginal, lies between the bladder and vagina 
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muscle, liave sheaths and have insertions into organs. They have a maximnni 
length which is quite liberal and equal to the length of the sheath in extension. 
' The insertions are loosely held together when away from the sphincter and are 
endowed with a great range of separation to prevent laceration when the fetus 
passes through the pelvic floor. 



,, — Shows the same model with the layers separated. As in the paper, the "white 

th ^ basic structuie. Layers 1, 2, 3, and 4 are opened up, and layer 5 is shown below 
me white line" in this illusti ation. The numbers designate: 

1, 2, 3, 4, and o. Layers 
5. Levators muscles 
0. Uterus 
T. Bladder 

8. Cervical suppoi ts 

9. Vagina and supports 
10. Rectum and supports. 

The sphincter ani muscle bears the same relation to the levator ani muscle 
as the cuff to the sleeve of a shirt. The sphincter ani muscle, also striated, 
has two functions : 

1. To pull together the insertions of all the levator components which make 
up the pehne floor, and 

2. To cut off voluntarily the evacuation of feces by compressing the 
sphincter ani internal (smooth muscle) . 

The Vagina . — ^Normally the collapsed walls are in contact and the cervix 
bears a certain relation to the line joining the heads of the femurs. A fully 
distended nulliparous vagina (Fig. 4) holds aliout 180 e.c. fluid (3 per cent 
^dium iodide). A piece of metal is placed in the external os of the cervix. 
A-rays are shovm (superimposed) and indicate the position of the cervix: 3. 
m relaxation; 2. bearing do-wn; 3. traction; 4. with vagina fully distended. 
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and through it good supporting tis.sue 1o restore and I’epair the bladder and 
vagina can be reached, and the other plane, the rectovaginal, lies between the 
rectum and vagina, and through it good supporting tissue of vagina and rectum 
can be reached to repair and restore any of tliesc oi'gans displaced by labor 
injury. 

First Stage of Labor , — The cervix commences to dilate, the cervical and 
vaginal supports loosen until the cervix and attached vagina reach the white 
line. The uterine contractions exert a ])ull on the cervix until the greatest plane 
of the fetal head passes the white line. If the first stage of labor is long, its 
length and intensity should be given as much con.sideration as the second stage. 
There are indications in current literature that, in lalior, the uteihic mu.scle is 
very active near the cornua, and that the cervix aiid lower niorine .segment are 
comparatively passive. 

Second Stage of Labor . — The second stage begins with the first pu.sliing pain 
aird marks the transfer of the pull of uterine contractions from the cervical rim 
to the attachment of the levator muscle to the vagina. If ])udendal block anal- 
gesia has been selected, now is the time to give it, so that the levator muscles 
will not impede the passage of the head through the vaginal canal. Pudendal 
block seems to accelerate the descent of the occiput posterior head. Close 
observation should be kept to sec that the anterior vaginal wall (with the 
bladder above) is pulled up over the head. If not, a Deaver reti-actor .should be 
placed between the fetal head and the cervix, the vaginal wall, and the bladder 
and urethra. 

As the head presses on the pelvic floor, the striated muscles stretch but have 
limited elongation, and, once this limit is reached, something has to give way 
for the head to pass. Here the prophylactic episiotomy (median) prevents: 
1. Concealed damage to the levator muscle insertions moving the urethra and 
vaginal orifice; 2. concealed damage to the levator muscle insertions moving the 
perineum; 3. concealed damage to the inner margin of the sphincter ani muscles. 

The author much prefers median episiotomy. He can find the incised 
fascia better and hence do a more satisfactory repair. 

Third Stage of Labor . — This stage should not be rushed. If no interference 
has been used in the first stage and in the first half of the second stage, usually 
damage to the cervix is small and there is not much bleeding. If bleeding con- 
tinues, all possible sources are explored. The cervix, sulcus tears (anterior, 
posterior, and lateral), and the episiotomy incision should be examined. Re- 
pairs of sulcus tears are done by approximating the full depth of the faces of 
the tears vdth interrupted No. 00 plain catgut sutures. The repair of the 
levator, the sphincter ani, and Colles’ fascia are all aeeomplislied by approxi- 
mating the fascia only with continuous No. 00 plain catgut. Fig. 6 greatl.y 
clarifies our understanding of the rectum and one can learn from it the signif- 
icant ideas necessary to a simple repair of a third-degree laceration. 

Post Partum . — ^Normal examination is made on discharge. The patient is 
advised to urinate frequently in order that the uterus will get a chance to take 
the normal position. At four weeks post partum, the patient is again examined 
to determine the extent of involution of the cervix and uterus. At this time 
about 25 per cent of the patients have a markedly patulous cervical canal filled 
•with mucus. The uterus is frequentlj'’ retroverted and the patient’s general 
condition seems below average. The mucus is removed from the cervix and the 
canal is packed udth applicators saturated with Negatan or 10 per cent solution 
of silver nitrate. One week later, the patient is much better, the eer'vix almost 
closed, nearly free of mucus, and about 30 per cent of those who had postpartum 
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cent the x-ray of a millipaious vagina fully distended -with 180 c.c. of a 3 per 

i,„i — f>“*ui;ion of sodium iodide. The anterior-posterior view appears above, the lateral view 


below 


1 A. Position of the external os of the cervix when the patient was relaxed. 

2 A. Position of the cervix when bearing down. 

3 A. Position of tlie cervix when under traction. 

4 A. Position of the cervix when the vagina is distended. 

the shown are: 2. Vagina, 3. Coccyx, 4. Anus (external os of the rectum), 5. Heads of 

Ischium'^*’ of the sacrum, 7. Ischial spines, 8. Symphysis, 9. Tuberosity of the 



rig. 6.— A histological section cut through the rectum, tlic plane being at right angles 
to the sagittal plane and through tlie axis of the sphincter ani. One can recognize the external 
sphincter ani muscle (striated) on eitlier side of the canal, and its Junction with the levator 
ani muscle. To consummate the ideal repair of a third-degree laceration, one must suture 
the opposite Junctions together. Tlie internal sphincter ani muscles (longitudinal and circular, 
smooth) are easily identified. Also shown are the pudendal vessels, the ischiorectal fossae, 
the rectal mucosa, the anus and the I'ectum. The letters and numbers on the photograph 
designate : 

A Anus 

B Eectum 

1. Anal mucosa 

2. Eectal mucosa 

3. Circular anal muscle (smooth) 

4. Longitudinal anal muscle (smooth) 

‘ 3 and 4. Sphincter ani internal 

D. Circular rectal muscle 

C. Longitudinal rectal muscle 

7. External sphincter ani (striated) 

8. Junction sphincter and levator ani muscle 

9. Levator ani muscle (striated) 

10. Ischiorectal fossae 

11. Pudendal vessels. 


perineum, by approximating the keypoints, ,iiinction of levator to sphinetei’ 
ani muscles) and then approximating all other fascial layers with No. 00 plain 
catgut sutures (Fig. 6). 









V^ume S? 
'Number 6 


ENOW THE PELVIS 


1161 


retroversion now have the nterns in place. Tliis procedure has paid dividends 
ill end results. 

Prolapse.— Tho, prolapse of the uterus and cervix only appears here. When 
a cervix is amputated, as in a Pothergill operation, prolapse is mostly relieved. 
Labor with poor involution of the uterus and cervix together with cervical 
infections contributes most frequently to prolapse. Prolapse of the cervix and 
uterus frequentl 3 '' drags down the kidneys and the ureters, and, after the uterus 
and cervix have been removed, and the prolapse corrected, the kidnejvs rise 
to an almost normal level (Pig. 5). 



lapsed Shows one roentgenogram of the bladder, the ureters, and the replaced pro- 

which ^ cervix, superimposed on a second roentgenogram of the bladder, and ureters 
was made after operation for prolapse (the cervix and uterus being removed). 

• Sound in uterus, one end attached to cervix. C. 
prolapse indicates the level of the kidneys before operation and shows the extent of their 

■^fter indicates their level after operation which is normal. 

Rcimirs .- — All damages to the cervix should be repaired immediatelj^ after 
cm eiy. If one sees a new patient who has a cer-vical laceration with a healthy 
ceivncal mucosa, extensivelj" exposed to the vagina, tlie cervix should be repaired. 
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9. ’Wlieii tlio iilenis nnd cervix prolapse, ilic hlafldcr, orciers and kidneys 
are all pulled down. AVhen the prolapse is relieved, the kidneys return to Iheii- 
normal level. 

10. The junction of the levator ani muscle and tlie sphijicler ani miiselc 
is a crucial point. When divided in cpisiotomy, they must In; aj)i)roximaled 
after delivery to accomplish a ercditahlc repair, 

11. All repair of levator muscles, sphincter ani muscles, perinei muscles 
and Colles’ fascia must he consummated by approximating their sheaths after 
cpisiotomy. Tn secondary repair, .sear tissue must he removed. 

12. Eestoration of partially dc.stroyed or dis])laeed structures must he 
accomplished hy attaching them to good supporting tissue coming from the 
white line and this restoration must he maivioined. 

The author wishes to express his appreciation to those inetnbers of the staff of the 
Woman’s Hospital, who, by argument, suggestion, or discussion, liavc made this eontrilnition 
possible. 

930 Pakk Avunue 

Discussion 

BE. WILLIAM P, MENGEET, Dallas, Tex. — ^IMy interest in the supportive function 
of the pelvic fascias began in 1933 following a prolonged discussion with a member of this 
Association concerning so simple a question as, “What holds the uterus in place?” Since 
we could not agree, I devised an experiment to test the question. If all the structures attached 
to the uterus are severed one by one in a frc.sh cadaver, during which process a constant 
downward traction is applied to the cervix, those structures contributing most to uterine sup- 
port will manifest themselves. The experiment was conducted during the course of post- 
mortem examination on each of nine fre.sh female cadavers with anatomically normal genitals. 
It was clearly demonstrated that the tissues surrounding the cervix and the upper vagina sup- 
ported 'both organs. In other words, not only paracervical, but also paravaginal tissues con- 
tribute to uterine support. The slight amount of support contributed by the sacrouterine 
“ligaments” stems from the fact that they are condensations of the paravaginal tissues. 
Actually, they are not true ligaments. 

EspeciaEy noteworthy in the cadaver experiment was the total lack of support from 
the round ligaments and other structures attached to the region of the uterine fundus. When 
extensive second-degree prolapse was produced experimentally, the round ligaments hung in 
lax curves and were not drawn tight, despite the uterine displacement. Normally, the round 
ligaments are not uterine suspenders and do not function in maintenance of habitual ante- 
or retroversion. We know they arc essentially muscle tissue, that they hj-pertrophy during 
pregnancy, contract with the uterus during labor, originate at the fundus, and insert in the 
vulva. Perhaps their sole function occurs during labor, to prevent the uterine fundus from 
‘ ' backing away ’ ’ from the vulva. 

Forty and more years ago, Tandler taught that the normal uterus is a movable organ. 
In 1936, Harris, klengert, and Plass demonstrated with bimanual examination that it alters 
its position in response to postural change. The experiment was conducted on twenty young 
women with normal pelvic viscera, but confined to bed with pulmonary tuberculosis. Diddle, 
Mengert, and Earl in 1939 confirmed this response of the uterus to postural change by ob- 
jective demonstration on normal women, and women with prolapse, by means of roentgeno- 
grams and superimposed photographs. 

In the light of the foregoing, and of clinical experience, it is difiacult for me to accept 
the belief that failure of involution produces an exhausted, below-par woman with a backache 
and partial prolapse. It is difScult for me to believe that subinvolution of the utenis is fre- 
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All miTSciilar repairs can loe perfectly aceomplislied when corresponding 
fascial edges are approximated. For ideal secondary repairs, these fascial 
edges must he denuded of scar tissue, visualized, and meticulously approxi- 
mated to obtain a result i^ossessing good function and minimum scar tissue. 

Comments and Conclusions 

1. Uiidernutrition of every patient must be corrected first, if we expect 
to get optimum healing and commendable end results. 

2. This gynecological and obstetrical study has been made to elucidate 
the relation of the genital organs and their supports to the white lines, the 
ischiococcygeal ligaments, and the coccyx. The structures have been divided 
into five layers. The upper four laj^ers are composed of the genital organs, 
their muscles and connective tissue supports, all muscle tissue being smooth. 
The fifth, and lowest laj^er, is composed entirelj'- of striated muscles. 

3. In Layer 1, postpartum retroversion, an associated subinvolution 
of the uterus, or an indolent cervix, together with an infrequently emptied 
bladder in some patients, creates a problem. Treating the cervix from the 
fourth to the sixth Aveek post partum and having the loatient urinate on sched- 
ule will pay good dividends in end results. 

4. Prolonged subinvolution of the cervix and uterus and infection of the 
cervix in time lead to lengthening of the cervical and Amginal supports; pro- 
lapse begins, falling of kidneys and bladder follow, and unrecognized or con- 
cealed labor damages appear, together, with a train of unexpected symptoms. 

5. Sulcus Amginal tears nearly Always damage rectal supports and fre- 
quently injure some division of the levator muscles and contribute to a 
patient’s misery. 

6. Labor: The first stage diiration should be accorded as much serious 
attention as the second stage. The first pushing pain is a critical time in labor. 
At this time (a) the fully dilated ceiunx is pulled up over the maximum plane 
of the fetal head; (b) the pull of the uterine contractions is transferred from 
the cerwx to the levator muscles attached to the vaginal orifice; (e) the pudendal 
block, if this method of deln’'ery has been selected, should be commenced; (d) 
forceps can now be applied Avith little damage to the cervix and lower uterine 
segment, but not necessarily to the vaginal canal supports; (e) prophylactic 
Protection of the cervical rim, the anterior A’-aginal Avail, and the urethra can 
profitably be carried out by placing a DeaAmr retractor betAveen the cervix and 
the head and lea-ving it there until the head reaches the pelvic floor. Propliy- 
actic conservation of the urethra, the Amginal orifice, and the levator muscles 
oan^ he accomplished by tlie median epi.siotomy made sagittally through the 
peiineal body to facilitate an easy delivery of the head. 

n "Working familiarity Avith the tAvo lines of cleaA'age Avill be a great 
asset in getting satisfactory results in all plastic repairs. 

. 8- The vagina distends in the second stage of labor to have a diameter 
nearer three times the size of the distended nullijiarous Amgina. 
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Discussion 

DR. RALPH A. REIS, Chicago, HI. — ^Dr. Bartholomew’s solution of the problem of 
abruptio placentae, eclampsia, and toxemia of pregnancy is intriguing. Careful study of 
the complete report was both stimulating and provocative for it represents a different ap- 
proach to an understanding of the etiology, pathology, and course of all three conditions. 
Dr. Bartholomew and his group find that toxemia of pregnancy frequently precedes abruptio, 
that abruptio and eclampsia occasionally occur simultaneously, and that abruptio and 
eclampsia have identical necropsy findings. They consistently find hemoiThagic placental 
infarcts in fulminating abruptio and fulminating eclampsia and believe that the primary 
site of the hemorrhage adjoins the site of infarction. They further postulate a spasmogenic 
factor acting on the placental vein valves, thus producing obstruction to the outflow of fetal 
blood, followed by distention, thrombosis, necrosis, and rupture of the villous vessels, thereby 
causing toxemia from the poisonous products of placental necrosis. 

In our experience, about 60 per cent of patients with abruptio show toxemia, 8 per cent 
give a history of trauma, and 32 per cent have neither. Furthermore, the severity of the 
abruptio does not seem to be proportional to the severity of toxemia. There have been 402 
instances of toxemia at Alichael Reese Hospital during the past ten years. During the 
same period there have been 18 instances of eclampsia, none of which had any evidence of 
abruptio, and 83 cases of abruptio with no evidence of eclampsia. Eclampsia and abruptio 
do not seem to be as closely linlced as the essayists believe. Furthermore, the State of Georgia' 
has five times as much eclampsia (1.56 per cent) as does the State of Hlinois (0.31 per cent), 
biit has less abruptio (0.72 per cent) than does Illinois (0.8 per cent). It would seem, there- 
fore, that the majority of toxemias show no evidence of abruptio and that the simultaneous 
occurrence of abruptio and eclampsia is so uncommon as to be accidental. 

The necropsy findings of eclampsia include periportal necrosis of the liver. This is 
pathognomonic of eclaniiisia and we have not found these liver changes following abruptio. 
Keither have we found changes in other organs which could be considered the same for both 
abruptio and eclampsia. The single exception is glomeruloncphrosis of varying degree — a 
condition which cannot be considered pathognomonic or even characteristic. We have been 
unable to find hemorrhagic placental infarcts in all cases of abruptio and eclampsia. It is 
most difficult to differentiate between hemorrhage into the placenta and recent hemorrhagic 
infarct. The placenta is a highly vascular structure and differentiation is always difficult in 
richly vascularized tissue. To me, infarction means necrosis of tissue as a result of inter- 
ference with the blood supplj'. In many of the .-slides shown, the normal cell architecture is 
still present and the cell nuclei seem normal both in configuration and staining reaction. 
This raises the question as to whether this represents hemorrhage into the placenta rather 
than hemorrhagic infarcts. 



Volume 57 
Number 6 


KNOW THE PELVIS 


1165 


quentl)' a forerunner of prolapse of the cervix. I do not think that it is necessary to empty 
the urinary bladder every three hours, or that retroversion ndll result if more than eight 
ounces of urine remain in the bladder for long periods of time. We have greatly simplified 
our puerperal care. Women are allowed to get out of bed to go to the bathroom as soon as 
they are conscious. In consequence, catheterization of the puerperal woman is virtually un- 
kno\vn. On the gynecologic ward, we pay no attention in the average patient to the concept 
of residual urine. Our routines include catheterization only for distress. These, and many 
other simplified measures, have been successfully applied on our wards to numbers of thou- 
sands of obstetric and gjmecologic patients. 

I do not think that lengthening of the round and uterosacral ligaments has anything 
to do with the occurrence of retroversion. I do not think that it is either necessary or desir- 
able to protect the anterior vaginal wall with a Denver retractor during the expulsive stage 
of labor. 

Kantor, working at Parkland Hospital, recently studied the urinary bladder during labor 
by means of roentgenograms and indwelling rubber balloons attached to a pressure recording 
system. He established, beyond peradventure of doubt, that after the fetal head descends into 
the bony pelvis maximum pressure on the urinary bladder at the height of uterine contraction 
is but a few millimeters of water, and that our worries regarding potential danger to the 
urinary bladder during spontaneous labor are not well founded. 

DE. HAEOLD L. GAINEY, Kansas City, Mo. — The mandate in the title, ‘'Know the 
Pelvis,” is one, by the author, to himself, which he hopes will attract others. His detailed 
histologic studies on the muscle of micturition previously reported and this paper are testi- 
monials to his sincerity and qualifications to do so. 

In this discussion he has broadened the scope to include not only the concept of the pure 
anatomist but has included the dynamic aspects involved in the processes of pregnancy, par- 
turition, and the puerperium. These less fixed phases are far more difficult to understand and 
mterpret because of their complex variables. For example, the influence of ethnic charac- 
teristics demands that we use some restraint in our effort to control the end results of partu- 
rition by what may be iU-advised and damage-producing procedures. They should also temper 
our reports of accomplishments. The American Negro, although neglected by trained special- 
ists in obstetrics, survives with less damage than the European races. 

McKelvey states that the greatest number of prolapse cases is aromid Manchester, Eng- 
ifind, and that it is rare in China. Eeis states that Jewish women have a high incidence, 
nhile Torpin, Findley, and others report a high incidence of spina bifida occulta in women 
with uterine prolapse. Within races there is evidence of genetically controlled variations 
similar to the almost 100 per cent family liistory of varicosities of the extremities. 

The essayist states, ‘ ‘ Many a woman is left with a retroversion she did not have before 
pregnancy because we obstetricians have neglected to help many of our postpartum patients 
finisli up the involution of the cervix, uterus, and supports from four to six weeks after de- 
iveiy. Consequently, she remains below par, has backache, and goes about exliausted for 
months, ending up with partial prolapse of the uterus and cervix some years later.” Our im- 
pression is that the retroversion more likely is a “symptom” accompanying the other com- 
plaints and in many instances corrects itself spontaneously as observed, requiring at most the 
mporary use of the pessary only as a part of general hygienic measures. This we do, and 
lave without proof the impression of benefit. 

The procedure recommended at one month post partum, of removing the normal alkaline 
protective plug of mucus with application of irritating drugs maldng possible the invasion of 
over present pathogens, to me is questionable. The physiologic changes, requiring 280 days of 
gestation, that make parturition a near normal physiologic process, are not reversible in a 
precipitous fashion. Eight weeks will accomplish this as a functional fact but not an- 
ntomicafly in. a good per centj twelve to sixteen weeks are required in some, depending on 
netors of general health, diet, and demands upon the body as a whole. 
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'J'ho next remark that aroused interest was, "Many a woman has liad llic levator .sup- 
port of her urethra torn and this predisposes to a relaxed urethra wi(h incontinence." This 
observation we have recorded occurring in 5 per cent of prirniparas and 28 per cent of 
multiparas. Of these, 1C per cent of the prirniparas and 7.3 per cent of the multip.nras had 
stress incontinence. Our studies have further suggested, not only beoiuse of damage in this 
area but because of the results noted throughout the vagina with cy.«tocclc, rectocelc, and 
vaginal prolapse, that wo give thought to the phy.siology of the second stage of labor and 
prevent or minimize the damage associated Avith it. 

The first stage of labor is well rc.spectcd by most, the second and third stages find many 
interfering Avith the normal mechanism. There is no more reason to douljt the cfilciency of 
this physiologic mechanism than that of the first stage. I am sure there Avould be less damage 
if operative interference in the second stage Avcrc less radical and along a physiologic pattern. 

The intrinsic weakness of the vaginal supporting structures folloAvs a laAv of embryologic 
oncology that prevents any IioHoav viscus from developing a firm fascial sheath, thereby per- 
miting normal functions of coitus and parturition. Ilormonal influences and chronic passive 
congestion bring about enough softening to make parturition possible Avith a minimum of 
damage to this Auilnerablc area. Further, there is a utcroA’aginal mechanism in the second 
stage that cannot be denied its place as a protccti\’e factor to the vagina against the ad- 
vancing fetus. 

Tliis uterovaginal mechanism is accomplished at complete dilatation by progressive 
shortening of the uterine musculature and cervical connective tissue fibers. This shortening, 
by drawing liigh out of the pelvis the external os with its attached vagina, gives counter pull 
against the advancing fetus. Our practice has been, when using outlet forceps, to apply them 
between contractions and exert traction only during the height of a contraction. At the early 
stages of perineal distention a mcdiolateral episiotomy is done to prevent further elongation 
of the vagina, damaging its attachments posteriorly to urogenital diaphragm and endopelvic 
fascia covering the levators and tb prevent circumferential stretching that might injure the 
urogenital diaphragm and levator attachments anteriorly supporting the urethra. 

We revicAved our statistical studies in an effort to arrive at an explanation for the 
acquisition of cystocele, rectocele, and detachment of the urethra. Alultiparity Avas considered 
because of the increase over primiparous patients and tAvo factors suggested themselves: one 
the precipitous nature of the second stage and the other the increase in the size of the baby. 
In the primiparous patients with detachment of the urethra the length of labor Avas longer, 
confirming the opinion of others that pressure and ischemia are factors. 
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Indications 

The various indications for the cesareans are listed in Table 11. Many 
patients had several indications, and these are classified according to the 
major indication in each case. 

Table II. Chief Ixbic.vttoxs fob Cesabeax Sectiox 


Contracted pelvis (all types) 

240 

Cephalopelvic disproportion 

82 

Placenta previa 

33 

Pre-eclamptic toxemia and nephritis 

29 

Previous cesarean section 

32 

Elderly primipara 

21 

Previous extensive plastic repair 

16 

Pelvic tumor (fibroids) 

12 

Pelvic tumor (ovarian cyst) 

1 

Cardiac disease 

7' 

Diabetes 

8 

Unengaged breech 

8 

Large baby 

5 

Cervical dystocia 

G 

Transverse presentation 

4 

Eupture of uterus 

3 

Elective 

2 

Previous myomectomy 

o 

Premature separation of placenta 

3 

Twins (previous section) 

o 

No engagement (vertex) 

2 

Mental depression 

2 

Petal distress 

o 

Threatened rupture of uterus 

1 

Pulmonary tuberculosis 

1 

Previous complete laceration (2) 

1 

Osteoarthritis 

1 

Previous section, sterilization, implantation of tubes 

1 

Torsion of uterus 

1 

Midplane arrest 

1 

Prolonged labor 

1 

Face pesentation 

1 

Brain tumor 

1 

Sacroiliac injury 

1 

Psychopathic fear of labor 

1 

Carcinoma of rectum 

1 

Congenital dislocation of liips (arthropla'sty) 

1 

Total 

536 


The success of cesarean section has carried with it an inordinate broaden- 
ing of the indications, so that many xdiysicians feel that it is too frequently 
performed. 

In 1918, the indications were very few; approximately 95 per cent were 
performed for some type of contracted pelvis. Since then, additional indica- 
tions hielnde almost every possible complication to which pregnant women are 
subject. Also, at that time, it was difficult to persuade the patient and her 
family to permit a necessary cesarean section. Today, if the labor seems too 
prolonged, the family and relatives ask why cesarean is not being considered 
or done. If the child should die by delivery vias naUirales, the implica- 
tion in some instances is that the case has been mismanaged, that the physician 
should have knowui enough to do a cesarean section in the first place, and 
that if some other doctor (sometimes mentioned by name) had had the case 
he would have done a cesarean. I have encountered acquiescence to this at- 
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titiide in certain members of the professsion. What lias bronglii it about? 
No doubt the many reports of large series of cases •with almost no mortality 
and the failure to study the reports pi’operly. Also, 1 doubt that all men 
publish all their poor results, since we have been able to find so many casu- 
alties in the reports of the Maternal Mortality Committee of New York City, 

What are the indications for doing a cesarean section? The absolute in- 
dications for cesarean section are few. The main one is the presence of pelvic 
deformity or contraction of such degree that the birth of a living child is 
absolutely impossible. Almost all other indications must be considered as 
relative, since it would bo possible to deliver the fetus through the birth 
canal, though at the risk of a terrific sacrifice in fetal life and I’csultant dam- 
age and subsequent permanent invalidism to the mother. 

What can we consider as relative indications? The most common is 
relative disproportion between the size of the fetus and the pelvic capacity. 
The severe' degrees of contraction are easily recognized. The minor ones, the 
borderline types constituting the largest group, are more common and Ihe 
ones with which we have to deal most frequently. The management of the 
borderline pelvic indications for cesarean continues to be a problem. There 
is always great danger in delaying the operation until there is exhaustion in 
the mother, which may lead to infection and other complications, perhaps 
even to the death of the child, irrespective of the type of delivery. In our 
series, there were 240 cases of contracted pelves of all tyi^es (44.77 per cent) 
and 82 cases of cephalopelvic disproportion (15.29 per cent), making a total 
of 322 cases. Of this number, 125 (38.82 per cent) had had x-ray and 
pelvimetry before operation. 

Where real doubt exists, x-ray studies should be made early in labor, 
and interpretation should be made by both the obstetrician and the roent- 
genologist; otherwise, the report loses much of its value. The roentgenologist 
sees only one side of the picture and is not able to give a full, satisfactory 
report; he does not take into consideration the molding of the head, nor does 
he know the physical setup or make-up of the patient. Several of our babies 
were delivered through borderline pelves when the x-ray had reported a defi- 
nite disproportion. 

We often hear the question, “Shall we allow a test of labor?” Wliat con- 
stitutes a test of labor? No two definitions are alike. I quite agree with 
Waters when he states that a “test of labor” depends upon the character, 
frequency, and effectiveness of first stage uterine contractions and correlated 
factors,_ such as physical status^ and emotional balance of the patient.® In 
our series, we found that the incidence of sections increased when there was a 
trial or test of labor and x-ray studies. 

Previous operations, including cesareans, are also relative indications. 
In our series, 16 eases had had extensive vaginal plastic operations for partial 
prolapse, complete lacerations of the perineum, and rectovaginal fistula. Pre- 
vious sections had been done in 143 cases. There were 107 with one previous 
section, 29 with two previous sections, four with three previous sections, one 
with four previous sections, and .two with five. 

Previous cesarean occurred as a major indication thirty-two times. Its 
indication is not always valid, for much depends on the type previously per- 
formed, the postoperative coupe, and whether it was done for an absolute 
or a relative indication. Pieyiously sectioned patients bring up the question 
of whether we should subscribe to the doctrine of “once a section, always a 
section.” I have in a few instances successfully delivered patients through 
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the pelvis who had had previous section for onl 5 ’- relative indications. But 
one never knows how strong the uterine sear is, so that no matter how nn- 
eventfnl the convalescence niaj’’ have been, I believe that it is not wise to wait 
and wonder if and when the nterus may rnptnre. Even though a patient has had 
pelvic deliveries after a section, it does not necessarily follow that she mil go 
through another pregnancy safely. In most eases of a previous classical section, 
if the scar is thin, we do a repeat section about a week before the estimated date 
of confinement. Most of the reported ruptures have been through classical scars. 
According to Kerr^ and Audebert'^ the percentage varies from 4 to 6 per cent. 
The generally accepted figure seems -to be 4 per cent. Gepfert'^ reported a cg,se 
of. antepartum rupture of the uterine scar following low-flap cesarean section. 
With the potential ruiiture always in mind, it would seem that the best in- 
terests of the patient are served if she is careful^’' watched; and unless the 
head is well down and the cervix well attenuated, a cesarean should be done. 

Other relative indications are the presence of fibroids and breech presenta- 
tions. In twelve eases, cesareans were done because of fibroids. These were 
cases in which the fibroid was low down in front of the head, preventing its 
coming into the pelvis. Fibroids in other locations are no indication for 
cesarean. ' Eight cesareans were done for breech presentations. These were 
cases of early rupture of the membranes, short labor, closed cervix, and a large 
hahy. Breech presentation per se is not an indication for section ; instead, we 
should try to determine the true cause for the indication, whether it be a 
fetopelvic disproportion or some other eomiDlicating factor. 


Table III. Obstetric History op Patients 



NO. 

OP 

CASES 

MATERNAL 1 
DEATHS 

INFANT 

DEATHS 

STILLBIRTHS 

TOTAIi FETAL 

MORTALITY 

NO. 

1 RATE 

NO. 

1 RATE 

NO. 

I RATE 

NO. 

1 RATE 

Total 

536 

10 


27 


25 

4.66 

52 

9.70 

Primiparas 

311 

6 

1.92 

16 

5.14 

16 

5.14 

32 

1.028 

Multiparas 

225 

4 

1.77 

11 

4.88 

8 

3.56 

19 

8.44 

Previous Sections: 

143 

2 

1.39 

5 

3.49 

0 

0.00 

5 

3.49 

One previous section 

107 

1 

0.93 

7 

6.54 

0 

0.00 

7 

6.54 

Two j)revious sections 

29 

1 

3.44 

1 

3.44 

0 

0.00 

1 

3.44 

Three previous sections 

4 

0 

0.00 

0 

0.00 

0 

0.00 

0 

0.00 

Four previous sections 

1 

0 

0.00 

0 

0.00 

0 

0.00 

0 

0.00 

Five previous sections 

2 

0 

0.00 

0 

0.00 

0 

0.00 

0 

0.00 


Table III gives a r&ume of the obsteti’ic history of the patients. The 
mortality rate of 1.86 compares favorably with the general mortality rate 
of 2.51. The majority of these eases had elective cesarean section without 
trial labor. Two of the deaths occurred in patients who had had previous 
sections (one having had one, and the other having had two) . 

One hundred eleven of these cases had had previous vaginal delivery. 
Two of these mothers died following cesarean. There were twenty-four still- 
hirths and seven babies dying folloAving delivery, a total fetal mortality of 
31, or 8.52 per cent. Included in the number of stillbirths in these one hundred 
eleven cases were two sets of premature macerated twins and four full-term 
macerated babies. 

Table IV gives the ages of patients. The most favorable age group seemed 
to be that in the twenties. In the small group of patients 38 years of age and 
over, the maternal mortality rate, as well as the fetal mortality rate, was more 
than doubled. This study would indicate that the risk to both mother and 
baby is markedly increased as the mother reaches the fortieth year gi’oup. 
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Table IV. Age op Patients 



ALL CASES 1 

PBIMIPAUAS 

1 MULTIPAPvAS 

NO. OF 

JIATEUNAL 

DEATHS 

NO. OF 

MATERNAL 

DEATHS 

NO. OF 

MATERNAL 

DEATHS 

CASES 

NO. 1 

KATE 

CASES 

NO. 1 

PJVTE 

CASES 

NO. ( 

liATE 

All ages 

536 

10 

1.86 

311 

6 

1.93 

225 

4 

1.77 

13 to 19 years 

14 

0 

0.00 

13 

0 

0.00 

1 

0 

0,00 

20 to 24 years 

83 

0 

0.00 

61 

0 

0.00 

22 

0 

0,00 

25 to 29 years 

129 

2 

1.55 

76 

1 

1.31 

53 

1 

1.88 

30 to 34 years 

135 

3 

2.22 

68 

2 

2.94 

67 

1 

1.46 

35 to 39 years 

120 

4 

3.33 

61 

3 

4.91 

59 

1 

1.09 

40 to 46 years 

54 

1 

1.85 

32 

0 

0.00 

22 

1 

4.52 

47 years 

1 

0 

0.00 

0 

0 

0.00 

1 

0 

0.00 


CONDITION OF THE MEMBR.ANES 
IN 536 CESAREAN SECTIONS 



Fig. 2. 


Table V shows the condition of the membranes. In women with intact 
membranes at the time of operation tlie maternal death rate is usually lower 
that in those in whom the membranes are ruptured. In contrast to this, our 
series showed the death rate wa,s higlier in the cases with intact membranes, 
nine cases, or 1.99 per cent. 
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Table V. Condition op the Mejibranes 



number op gases 

morbidity 

MORTALITY 

NO. 

1 RATE 

NO. 

j RATE 

iUl cases 

536 

66 

1.23 

10 

1.86 

Membranes intact 

452 

47 


9 

1.99 

^lembranes ruptured less than 12 liours 

41 

8 

1.95 

0 


Membranes ruptured 12 to 24 hours 

9 

1 

1.11 

0 


Membranes ruptured 24 hours and over 

21 

8 


0 


Time of rupture not recorded 

13 

2 

1.54 

1 

0.77 


MATERNAL MORBIDITY AND MORTALITY 
BY CONDITION OF MEMBRANES 

MORBIDITY mortality 


ALL CASES 


NUM- 

BER 


RATE PER 100 CASES 


10 IHTst 


MEMBRANES 

INTACT 



MEMBRANES 
RUPTURED 
LESS THAN 12 HRS. 



19.51 


12 TO 24 HOURS 


OVER 24 HOURS 


TIME NOT 
RECORDED 


0 0 


0 0 


M.n 


15.38 


38.10 


Fig-. 3. 


Table VT siimmavizes the maternal and fetal mortality in relation to the 
duration of labor before cesarean section was performed. It has long been 
recognized that the death rate is higher in those women having cesarean sec- 
tion the longer they have lieen in labor than it is in those sectioned prior to 
the onset of labor. 


Table VI. Duration op Labor 



NO. 

OP 

CASES 

MATERNAL 

DEATHS 

INFANT 

DEATHS 

STILLBIRTHS 

TOTAL FETAL 
MORTALITY 

NO. 

RATE 

NO. 

1 RATE 

NO. 

1 RATE 

NO. 

1 RATE 

All cases 

536 

10 

1.86 

27 

5.04 

25 

4.66 

52 

9.70 

No labor 

356 

4 

1.12 

20 

5.62 

12 

3.37 

32 

8.99 

Dess than 6 hours 

30 

1 

3.33 

0 

0.00 

3 

10.00 

3 

10.00 

C Lo 12 hours inclusive 

54 

4 

7.4 

3 

5.55 

2 

3.70 

5 

9.25 

to 24 hours inclusive 

51 

1 ‘ 

1.96 

2 

3.92 

5 

9.80 

7 

13.72 

Dyer 24 hours* 

44 

0 

0.00 

2 

4.54 

3 

6.81 

5 

11.36 

Time not recorded 

1 

0 

0,00 

0 

0.00 

0 

0.00 

0 

0.00 


to 84 labor recorded was 84 hours. There -were eight cases ranging from G2 









1174 


JIENNESSy 


Am. I. OI)U. & Gync.'’. 

June, IW 


Four ol these maternal deaths oeeiirred without labor, in ]),'itients with 
serious prenatal complications, such as pulmonary tuhei'culosis, severe grade 
of cardiac disease, toxemia, and brain tumor. If we rvere 1o omit these cases 
having severe prenatal complications, Ihe cleclive grou]) would show a low 
death rate, 1.1 per cent. In the group having section aftei- from six to twenty- 
four hoiirs of labor, thei-e was a rise in matei-nal mortality. It is intcj'csting 
to note, however, that there Avei*e no maternal deaths in the forty-five cases 
who had twenty-four hours or more of labor. 

Table VTl details the anesthesia used. Nearly all the cf'sarcan sections 
were done with inhalation anesthe-sia, usually cjmlopropane combination.s, or 
gas-oxygen-ether combinations. There were only three cases of spinal an- 
esthesia. Gas-oxygen-ether had the highe.st maternal mortality. TiOcal aji- 
esthesia with inhalants was used in 13 eases. 


Taui.i; YII. ANj;.srnr,.siA 



XO. OF CASKS 

XIATKttXAK DI'.ATIIS 

XO. 1 KATK 

Total 

5;iC 

10 

1.8G 

Cyclopropane-oxygen 

18D 

1 

0.53 

Cyclopropane-oxygen-ether 

1C5 

0 

0.00 

Gas-oxygen-ether 

1C2 

8 

4M 

Local ■with inhalants 

1.3 

1 

7.00 

Ether 

3 

0 

0.00 

Spinal 

3 

0 

0.00 

Gas-oxygen-ethylene 

1 

0 

0.00 


Choice of Type of Operation 

Each operation has its place. The classical operation is the oldest and 
now the least often performed. It was the operation chosen by the occasional 
operator because it has always been the easiest to perform ; yet, of all types of 
cesareans, it no doubt carries the highest percentage of postoperative 'deaths. 

In our series, the pendulum has .sA\mng markedly from the classical to the 
low segment transperitoneal operation. We found the low segment operation 
the best for clean eases and the low transverse cervical incision the technique 
most suitable. The results shown indicate its superiority over the old 
classical and the reasons why it has so rapidly come to the front. Its use is 
one of the greatest single factors in reducing mortalitj’ in cesarean section. 
Also, another great advantage of the low segment operation lies in the fact 
that, because it is easy to demonstrate the anatomy and have full vision of 
the field at all times, this method can, vdthout difficulty, be taught the mem- 
bers of the resident staff. 

Fig. 4 shows the increa.se of the low cesarean section over the classical 
during the last seven-year period in our series. In many clinics, classical 
cesarean carmes appioximately a o per cent mortality j whereas the lower 
segment operation has only 1 or 2 per cent. That, of cour.se, is another reason 
why the latter technique is lapidly replacing the cla.ssical. The clas.sical op- 
eration is reseiwed for the elective case, i.e., the woman not in labor. It is 
very useful when speed is essential, as in cases of accidental hemorrhage with 
almost no dilatation and with mother and baby in danger. It may be the 
easiest operation in a cardiac case or the choice in a clean case of placenta 
previa. 

Heretofore, the other types of operation were used in potentially infected 
cases ; nowadays they are also_ done m the clean and elective cases. Thus the 
low flap i.s done in all cases, in early or late labor, with little or no eontam- 
uiation. 
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It is diflScult to understand how, on the one hand, vein valve s^Jasm can be sufficient to 
cause distention, followed by thrombosis and necrosis of the villi, thereby causing hemor- 
rhage, abruptio, and toxemia, and, on the other hand, that fetal death leaves the placenta 
intact and without necrosis because the intervillous maternal circulation is sufficient to Iceep 
the villi alive. 

Dieckmann believes that the primary pathology of al)iuptio lies in the maternal vessels 
of the compact muscle layers of the uterus. Hertig holds that necrosis of the decidua result® 
from acute degeneration of the precapillary arterioles of the placental site. Occasionally 
toxemia is found with a hydatid mole which has no fetal vessels to thrombose and produce 
infarcts. Such reports, plus the spread of the hemorrhage through the middle and outer 
layers of tlie uterus and the subserosa of other pelvic structures in the Couvelaire tji*pe of 
abruptio placentae, would seem to place the primary pathology on the maternal rather tluin 
on the fetal side of the placenta. 

Moi'o work must be done to clear up these different points of view. Unfortunately, 
toxemia still remains a disease of theories.” 

DR. THADDEUS L. MONTGOMERY, Philadelphia, Pa. — It has been some time since 
I have had the privilege of discussing a presentation by Dr. Bartholomew on placental 
patJioIogy. I find much to my amazement that after these several years we arc still di- 
ametrically opposed in our ideas as to the etiologj' of placental necrosis and its relation.®hij> 
to eclampsia. 

Many of the thoughts that I have had in mind as I have listened to this paper have al- 
ready been expressed by Dr. Reis but some of them may be emphasized again. The crux of 
this question which has been laised by the author depends upon whether these lesions of the 
placenta arise on the fetal side or on the maternal side of the placenta, and whether they 
precede or follow the toxic manifestations wliich Dr. Bartholomew lias described. 

Dr. Bartholomew would have us believe that there are several conditions in the fetal 

circulation which may bo productive of infarction and necrosis of the placenta, and sec- 

ondary toxemia in the mother. There are manj’- indications to point out that death of the 
placental villi or life of the placental villi is not dependent upon circulation on the fetal side 
of the placenta. Pronunently among these conditions he has mentioned thrombosis or oblitera- 
tion of the fetal placental vessels. 

However, there are many circumstances which point to the fact that the fetal villi and 

the chorionic epithelium receive this nourishment from the maternal circulation and are 

very little dependent on the fetal circulation for their vitality. For instance, after the death 
in utero of a fetus from some such cause as congenital syphilis, one frequent I}- finds the 
chorionic epithelium and the villi quite well pre.served for 3 or 4 weeks after the fetus has 
died and all fetal circulation, therefore, has been cut off. However, after premature separation 
of the placenta, one finds the villi adjacent to the retroplacental clot promptly and immedi- 
ately degenerated as soon as they are cut off from the oxygen supply in the mother's blood. 
Also, the findings of hydatidiform mole, as have been mentioned by Dr. Reis, are indicati%-e 
of the fact that chorionic epithelium is not dependent upon a fetal circulation for its vital- 
ity for in this case the chorionic epithelium flourishe®, the villi grow rapidly; and yet there 
is no fetal heart or no fetal circulation to supply these villi with blood from within the 
^■illous core. 

One may find all of the vessel lesions which Dr. Bartholomew has described at the 
margin of any normal placenta, where the villi and the villous vessels and fetal ve®sels 
have undergone degeneration at their site of attachment to the poorly nourished decidu.a 
refiexa. 

There are doubtless several mechanisms for the formation of a placental infarct, and 
certainly one of the most common ones is the formation of an inter%’illous thrombo®is of a 
local portion of the maternal lake of blood. These recent intervillous thrombi contain red 
blood cells and are red and firm in coasisteuey. When the red blood cell.® have undergone 
autolysis and absorption, a fibrinous mass is left which is gray and firm in con®isteney. With 
tho first formation of this thrombosis, the villi arc cut off from their contact with tlm oxygen 
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it is a safe procedure. After delivery, wlietlier from aljove or Ijelow, (lie uterus 
should be packed. 

It is generally agreed that cesarean section is the method of choice in 
cases of placenta previa in the primipara ; and also generally in eases of pla- 
centa previa when the cervix is undilated, when Ihe fetus is at term, alive 
and viable, Avhen there has been no vaginal interference, and when manipu- 
lation from below would be dangerous. 7'he low cervical cesarean is the best 
type of operation for complete placenta previa, for other types presenting a 
closed cervix, and for the incomplete varieties of placenta ])]’evia Avhen the 
cervix is long and undilated. 

In our series, we had 33 cases (6.1 per cent) of placenta previa, with 
one death, which we charted as a preventable death, occurring in a para iii 
who had had two previous sections and who entered the hos])ilal seven houi-s 
after the onset of bleeding. 

Cases of partial separation of the placenta should be individuali^^ed, for 
the pathology varies from almost nothing to the very dangerous type known 
as uteroplacental apoplexy. In cases of partial separation in whicli there is 
only moderate hemorrhage and the fetus is viable, the decision of whether to 
do a cesarean section or to deliver from below is a difficult one. j\lild forms 
of separation respond well to the usual therapy, especially in a multipara 
with a dilated and well-effaced cervix, a fetus uf normal size, and a pelvis 
not too contracted. If the patient is in labor she will require careful ob- 
servation; if the separation is accompanied bj’- progre.ssivc symptoms of blood 
loss and shock, irregularity of the fetal heart, colicky pains, hard uterus, a 
cervix long and closed or rigid, a section should be done at once with plenty 
of blood replacement and shock therapy. 


TAi3r.E VIII. Causes or PosTrAiriTM MoitiuDirv 


Postpartum morbidity, all causes 


Sapremia 

21 

Infected abdominal wound 

l.'l 

Pyelitis 

5 

Pyelonephritis 

2 

Pneumonia 

2 

Phlebitis 

2 

Shock 

2 

Hematoma of wound 

o 

Bronchitis 

2 

Mastitis 

1 

Tonsillitis 

1 

Septicemia 

1 

Parotitis (bUateral) 

1 

Peritonitis (general) 

1 

Cystitis 

1 

Atelectasis 

1 

Salpingitis 

1 

Hemorrhage 

1 

Postpartum convulsions 

1 

Thrombophlebitis 

1 

Secondary anemia 

1 

Coryza and pharjmgitis 

1 

Heart conditions 

1 

Suture of packing to uterus 

1 

Total 

66 Rate 12.3% 


In every cesarean section there is danger of hemorrhage, from the time 
the incision is made into the uterus until after the patient’s return to her bed. 
The control of hemorrhage during operation upon a normal uterus would 
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Tn oiir series tlie Waters and Latzko operations, Avlucli have tlie ad- 
+ -p iinwiTiD’ flvTims'e were done in tlie cases long in labor, potentially 

i“t 74 wore 7 glrty-fom- hours in labor and in which both mothers and 

’"^“Thlpo™ operation is the choice for the badly contaminated, case with 
a noncontractile, grossly infected uterus and for cases of Coiivelaiie iiteius. 
Ill our series, it was done for nonremovable tumors in eight cases. 


TYPE OF CESAREAN SECTION PERFORMED 


536 CASES - 1932 -1946 

KTRAPERITONEAL , — HYSTERECTOMY 

ie-3.ov. 6- i.sy. 




LOW FLAP 


13 

8 

3 n 

CLASSICAL R 1 

1932 '33 *34 *35 ’36 '37 ’38 ’39 ’40 ’41 ’42 ’43 '44 ’45 ’46 


EXTRA PERITONEAL 
CLASSICAL 


Fig. 4. 


Hemorrhage 

In the antepartum period, we have to deal with two conditions : placenta 
previa, and partial separation of a normally implanted placenta. 

A placenta removed from the lower uterine segment before it is dilated 
and attenuated by the passing child is not, as experience has shown, at- 
tended by serious hemorrhage ; but the detachment of a placenta previa, fol- 
lowing (or preceding) the delivery of a child per vias naturales, is' always 
attended with great loss of blood, and many of these patients have died of 
postpartum hemorrhage for lack of sufficient contraction in the overstretched 
lower segment of the uterus. 

In the treatment of placenta previa, cesarean section has come into 
greater prominence since Bill,® in 1927, reported the results of prophylactic 
blood transfusions • and section. The Yoorhees bag is sometimes mentioned; 
but unless one is experienced in the inserting of the bag, there is danger of 
increasing the separation and prolonging the labor. A few parous patients 
with a well-dilated, effaced cervix have been delivered safely vaginally. If 
the bag can be inserted wdthout difficulty in the well-selected case, I feel that 
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Analysis of Maternal Deaths 

In anaiyxiiig llie ten cleatlis, we find that four of the ]nitieni.s died from 
causes complicating pregjiancy and labor or from otlicr systemic condition.s, 
and that the method of delivery could not have been a factor in the cause of 
death. Six of the deaths occuri-ed in the first six years of the service, afto)’ 
which there was one a year for tlie next four years, 'I'licre were no deatlis 
following cesarean section in tiie years 1087, 3088, 1040, 1041, 1044, 1045, 
and 1946. 


Tabi.e X 

MATERNAL MORTALITY 


YEAR 

AGE 

’ARA 

STAT, 

VECHS 

PREC 

PAST 

HISTORY 

ANTEPARTUM fr 
INTRAPARTUM 
HISTORY 

40URS 

or 

LABOR 

POSTPARTUM 

HISTORY 

EXPIRED CAUSE 

BABY 

REMARKS 

1933 

30 

1 

1 

33 

NEGATIVE 

NEPHRITIC 
TOXEM lA 

B 

SHOCK 

BI/jlHRS. 

LIVING 
(4 LB,74<kOZ) 

NON' 

PREV. 

I53J 

3Z 


B 

39 

PULMONARY 

TDC 

PREV. SECTION 

PULMONARY 
TCC. ARR 

PRCV. SECTION 

B 

24'hW 

LIVING 
(7 LB. 9 OZ.) 

NON- 

PREV. 

1934 


H 

B 

30 

NEGATIVE 

GEN CONTR 
PELVIS 

9 

ON AC. INTEST. OflST. 
■ATH DAY PERITONITIS 

LIVING 
(6 LB. 6 02.) 

COLOSTOMY 

1935 

34 

■ 

a 

32 

RHEUMATIC 

HEART 

DISEASE 

CLASS II 
CARDIAC 

fl 

after CARDIO- 

.5 H«. 

COLLAPSE 

EXPIRED 

IN (4 KRS. 

(Z LB. 9 02.) 

NON- 

PR£V. 

(933 

3Z 

B 

H 

36 

wecATive 

CEN. CONTR 
PELVIS 
ANOROI 0 

a'4 

ON 

7TH DAY peritonitis 

LIVING 
(« LB lOZ.) 

1— 

AC. endocarditis 
A c.p£RrroNms 

1935 

B 

D 

fl 

40 

negative 

CONTR 

PELVIS 

C P. 0. 

fl 

7 HRS. 

LIVING 
(e LB lO 02) 

SEPARATIOMCf' 

UTEJUME WOOMO PKZV. 

t 

1936 

37 

i 


40 

NEOATtve 

LARGE 

BREECH 

24 

ON 

OPER. HEMORRHAGE 

table 

LIVING 
(9 LB. 10 02) 

SEPAItATlON or 

UTMINE WOOMD PREV. 

t 

1939 

■ 


fl 

B 

tST ECLAMPSIA 
3 OlFF. IHST 
DEL. 

c. P. 0. 
FAILURE TO 

engage 

B 


LIVING 
(8 L8. IQ OZ) 

NON' 

PREV. 

19«E 

43 

(It 

IB 


Z PREV. 
SECTIONS 

PLACENTA 

PREVIA 

COMPLETE 

8ii 

ON 

OPER. HEMORRHAGE 

TABL£ 

EXPIRED 

IN l<t HR. 
(6 LB. II 02.) 

ADMITTED TO HOSP. 

7 HRS.ArT£R ONSET PREVC 
OF BLEEDING 

*943 

26 

(ii 

p 

32 

2 VAC. DEL. 

I MISCARRIAGE 

BRAIN 

TUMOR 

0 


TWINS 
LIVED 2 HRS. 
(PR EM.) 

GLIOMA or 

LEFTUXIE 


note: Att, Ct-ASSICAt. CESAREAN SECTtONS, 
G-O-E anesthesia EXCEPT FOR (C) 
CTCLOPROPANE and (0) LOCAL. 


NOTE: t INDICATES POSTNORTEU. 

UNLESS SO NOTED THERE 
WAS NO POSTMORTEM. 


As the incidence of cesarean section markedly increased, there was a 
decrease in the maternal death rate. This decrease no doubt was brought 
about because of the holding of early consultations, the performing of cesarean 
sections earliei in labor, and the aA'^oiding of pi’olonged labor with its various 
comj^lications, among them maternal exhaustion and imptured membranes. 

Some of the deaths, those from hemorrhage, could liaA-e been prevented 
had Ave had then, as avc have today, the improA’^ed oporati\'e leciinic^ne, the 
adequate preoperative replacement of the blood lost, and the control of hem- 
orrhagic shock. Today, thanks to a Avell-functioning blood ])ank for which 
donors are alAAmys available, Ave aie ahle to giA^'e transfirsioiis to patients Avhose 
liemoglohin and red blood counts are Ioav. In our eases of hemorrhage, pla- 
centa prcAua, and premature separation of the placenta, blood is given bkore, 
during, and after the operation, if necessary. 
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seem to be a smiple problem; yet, three Avomeii died after classical sections, 
two on the operating table, and one in bed seven honrs following the section. 
The two deaths on the table were from separation of the suture line and hem- 
orrhage, as confirmed by autopsy. n ■, i rr i 7 

Still we have come a long way since 1905, when Dr.. Eudolph Holnies 
summed up the mortality in cesarean section by stating that cesarean section 
lowered infant mortality 30 per cent, but increased maternal mortality nearly 
threefold. Today, with our improved operative technique, adequate' pre- 
operative replacement of the blood lost, the control of hemorrhagic shock, 
cesarean section appears to be three times safer for the mother than is the 
expectant obstetrical treatment; this safety also holds true for the baby. 

Table VIII lists the major causes of postpartum morbidity. The accepted 
morbidity standard in this series has been that any woman showing a tem- 
perature of 100.4° F. on any two successive days after the first forty-eight 
hours is considered morbid from childbirth. All wound complications,^ serious 
or othervdse, ivere included. Sapremia was our main cause of morbidity, 31.8 
lier cent; the next wms wound complications of all kinds, 19.7 per cent. 





Table IX 




CAUSES 

OF FETAL 

MORTALITY 




IN 

215 

CLASSICAL 

CESAREANS 



<;Tn RiPTw<: 



<3 

NEONATAL DEATHS 










Aiuisn 




liNEXPLAlNEO 



1 CAPDtO- VAArULAR niACAAP /uAr A 


1 

ATELECTASIS fPM) 



DIABBTFA (UAC.^ 



1 

rowc.PMITAf hp^pV 



TORSION OP UTERUS 



1 

LOBAR pneumonia 



1 CONGENITAL HEART /'piml 


1 

HEMORRHAGE 










• 

IN 

297 

LOW FLAP 

CESAREANS 



STILLBIRTHS 



1^1 

NEONATAL DEATHS 


13 

large babies 




ATELECTASIS (PM.7 


A. 

(0 11 LB. 12 02. CmAc). 

UNEXPLAINED 

1 

HEMORRHAGE IN MEDULLA 

(pm.) 

Z 

(a} 10 LB. 3 0Z.. 24 HOUR LABOR 


1 

PREMATURITY 


P 

macerated 




TOXEMIA 



TWINS 







ASPHYXIA 



P 




ABR.OPTIO placentae 



1 

MEGAi.nr PPHAI ir 



PREUATuniTV 



1 

CONGENITAL ATRESIA OF 

SMALL 


UNEXPLAINED 



1 




ERYTHROBLASTOSIS i ' 


IN 8 HYSTERECTOMIES 


STILLBIRTHS 



2 

RUPTURE OF UTERUS ("FETUS IN 

ABDOMEN) 

MACERATED 

, 

RUPTURE OF UTERUS, PLACENTA 

ACCRETA , 

FIBROIDS 

1 


NOTE; THERE WERE NO STILLBIRTHS. OR NEONATAL DEATHS FOLLOWING 16 EXTRAPERITONEAL SECTIONS. 


Table IX shows the incidence of stillbirths found in classical cesarean 
section, 4.18 per cent; in low cervical section, 4.71 per cent. In the Porro 
groui 7 , the stillbirths -were 25 per cent. There Avere no stillbirths and no 
neonatal deaths in extrap eidtoneal sections. The total fetal mortality in 
classical cesareans was 10.69 per cent. The total fetal mortality in low 
cervical sections Avas 9.99 per cent. 
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Discussion 

DR. PAUL TITUS, Pittsburgh, Pa. — ^Dr. Henncssy’s series is from one lio.spital but 
from a group of 32 different operators, of whom 25 were members of tlie liospital staff, but 
perhaps not all in the Department of Obstetrics, while seven were courtesy staff members. 
How closely their indications and decisions could be supervised and controlled, and their 
varying operative ability supported by proper assistance is difficult to .judge. 

The general mortality rate following cesarean is still much higher lhan necessary 
throughout the country. It can and must be improved. While this risk continues, \vilh some 
abatement but still with moi’c hazard than there should be, the indications for cc.sarcan have 
been greatly broadened and its incidence greatly increased. 

Hennessy has some interesting figures bearing on this subjeci. In 1932, for example, 
their incidence was one cesarean in forty deliveries; by 1940 Ihc rate had become one in 
twenty-fom’. He cites their total death rate for the fifloen years as 1.8 per cenf. Seven of 
these deaths wore in the first 5 years, 2 in the second, and only 1 in the third five-year period. 
He did not point out the creditable fact that 345, or more than half of their total cesarean 
sections were done in the third five years, so that their record for results has showji an even 
more strildng improvement than appears at first glance. 

In our smaller clinic but with a closely knit divisional staff group, we have shown the 
same tendency toward less rigid indications and more cesarean sections. Hennessy ’s paper 
induced me to study our own figures and I find that our incidence of operation has become 
definitely too high. Our maternal death rate during the same fifteen-year period as 
Hennessy ’s report was 0.84 per cent, but even that low figure shows that, the conditions for 
which cesareans are done and the operation arc still a diingerous combination. 

To show the changing trend, I recall in a paper in 1939 being quite critical of cesarean 
section for delivery of twins, on the ground that they arc smaller and always loss likely to 
show disproportion even with small maternal pelves. I have now to admit, somewhat boast- 
fully, to having done a cesarean section recently at Latrobe, Pa., for quadruplets. I hasten 
to add, however, that the patient had had a secondary trachelorraphy with scar tissue deposit, 
and was given a seven-hour trial labor before the operation. 

We have a required consultation rule for all obstetric cases shoving even minor com- 
plications. This is enforced and is definitely not “mere polite agreement.” Operative 
privileges are restricted, and both consultations and operations are supplied without charge 
to these patients of our courtesy staff or restricted medical patrons of our Hospital. 

These men have found this an agreeable “postgraduate course” in obstetric complica- 
tions, applied to their own practices, and do not, nor could they, take exception to the regu- 
lations. 

By long custom, it never even occurs to members of our general hospital staff, holding 
surgical privileges, to undertake a cesarean section. They do general surgery better than we 
do; do obstetric surgery better than they; we all agree and adhere to this and that is 
the end of the matter, by unwritten and friendly agreement and cooperation. Why this can- 
not bo so m all hospitals I cannot understand, and I might add in passing that tliis same 
staff arangement holds with us for gynecology also. Nevertheless, with all these restrictions, 
our increasing incidence of sections has made it necessary for us to establish as a routine 
part of the weeldy formal rounds a detailed review of every cesarean section case. 

Several other outstanding points in Dr. Hennessy ’s paper should be referred to for 
special note because of their interest. 

He emphasizes x-ray of the pelvis before or during labor, especially when dispro- 
portion is apparent. He appreciates that borderline pelves are one’s greatest problem. Ilis 
three main indications for cesarean section are contracted pelvis (44 per cent), cephalopelvic 
disproportion (15 per cent), and placenta previa (fi-t per cent). 

He cites an unusually good record of no newborn or maternal deaths in sixteen extra- 
peritoneal cesarean sections, done for entirely valid reasons, including some instances of 
neglected or protracted labors. 
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Resume 

In considering the 536 cesarean, sections done at St. Vincent’s Hospital 
by nnmerons obstetricians during the past fifteen years, we have made a sharp 
distinction between the ward and private cases. By contrast and comparison 
of these two sermces, we are able to render a more detailed report. This 
series shows that in the 536 cases (158 ward and 378 private), the incidence 
was 1 ;57 in the ward cases as compared wdth 1 ;17 in the private cases. Thus 
we see that the old adage of safety in numbers still holds true. 

The three main indications for cesarean were: contracted pelves, 240 
cases (44.77 per cent) ; cephalopelvie disproportion, 82 cases (15.29 per cent) ; 
and placenta previa, 33 cases (6.15 per cent). 

The type of operation preferred is the low segment transperitoneal which 
has the great advantage, among many others, of contributing markedly to the 
decrease in maternal deaths. 

In the 536 eases of cesarean section, there were ten maternal deaths (1.86 
per cent), constituting 22.72 per cent of the total obstetrical mortality. Deaths 
from hemorrhage, the chief cause of mortality, have been greatlj'- lessened 65’' 
means of an adequate preoperative replacement of the blood lost and the 
treatment of hemorrhagic shock. 

Prom these findings, it is possible that our main faults in treatment have 
been the failure of securing early consultation, the finding of too many rela- 
tive indications, the poor selection of the type of cesarean section, and the 
belated treatment of our hemorrhage cases. Nevertheless, ■with so many men 
operating, the final results are encouraging. Whenever there is onlj^ one man 
operating, he will get a low mortality for several hundred cases ; whereas, in 
clinics in which there are many men operating, there is bound to be a higher 
mortality. 

If we are to accomplish any improvement in the figures sliowm, a review 
of the errors in judgment, technique, and treatment must be undertaken from 
time to time and forcibly brought to the attention of the various operators. 
This is done at our" hospital in the monthly conferences. The Maternal 
Mortality Committee of New York City, which at its monthly meetings care- 
fully studies every maternal death, has also, through careful supervision and 
thorough analyses, been a great force in the imioroAmment of our mortality 
rate. 
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We concur with Dr. Ilennessy’s opinion that fewer sections arc done on the indigent 
patients. On the other hand, we found both a higlicr maternal and fetal mortality in this 
group. 

We found that the establishment of a city-wide ironclad rule that a free compulsory 
consultation by a certificated stafi.' member Avould satisfactorily adjust our section problem. 

Dr. Hennessy has intimated, and we have proved, that \rith the restriction of operators 
to only qualified obstetricians, and with the performance of the low segment operation, tlie 
maternal mortality can be reduced to a negligible factor. 

Dr. Hennessy is to be congratulated on his excellent presentation of a very timely sub- 
ject. I appreciate the amount of time and effort expended in preparing his paper. 

DR. C. 0. McCOEMICK, Indianapolis, Ind. — Tlie two entries of a cesarean section 
report that always attract our attention primarily, are the incidence of the operation and the 
maternal mortality. Tliis is largely true because these two factors arc the more or less gen- 
eraUy accepted criteria used in judging the quality of obstetrics practiced in any given clinic. 

Seeking a national mean of each of these two items, I have prepared a slide showing 
the respective figiu’es, covering the five-year period 1941 to 1945, inclusive, gathered from 
twenty leading American clinics (Table I). 
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Table I. Recent Cesarean Statistics as to Incidence and Maternal Mortality 
(Taken From Twenty op the Leading American Clinics) 

1941 TO 1945 Inclusive 



TOTAL NUMBER 


CESAREAN 

SECTION 


CLINIC 

OF 

DELIVERIE.S 

NUMBER 

INCIDENCE 
PER CENT 

MATERNAL 

DEATHS 

MORTALITY 
PER CENT 

Boston Lying-in 

14,646 

522 

3.55 

3 

0.57 

Chicago Lying-in 

14,101 

616 

4.37 

2 

0.32 

Cincinnati University 

11,375 

90 

0.79 

2 

2.22 

Cleveland Maternity 

20,476 

1,128 

5.50 

7 

0.62 

Duke University 

5,648 

105 

1.85 

1 

0.95 

Emory University 

11,463 

59 

0.51 

1 

0.17 

Georgetown University 

8,408 

192 

2.28 

0 

0.00 

Illinois University 

3,275 

118 

3.60 

3'’‘ 

2.54 

Iowa State University 

5,045 

103 

2.04 

0 

0.00 

Johns Hopkins 

9,350 

455 

4.86 

1 

0 21 

Los Angeles General 

15,289 

559 

3.05 

11 

1 96 

Margaret Hague 

33,981 

902 

2.65 

6 

0.66 

Mayo Clinic 

3,967 

145 

3.65 

0 

0 00 

New York Lying-In 

16,351 

535 

3.27 

2 

0 37 

Pennsylvania University 

11,893 

840 

7.06 

3 

0 35 

Providence Lying-in 

23,662 

746 

3.15 

2 

0 26 

Stanford University 

6,836 

429 

6.26 

0 

0 00 

Texas University 

4,556 

123 

2.69 

1 

0 81 

Tulane University 

10,460 

224 

2.14 


2.p,3 

Washington Univ. 

(St. Louis) 

13,587 

227 

1.67 

0 

0.00 

Summary 

244,369 

8,118 

3.32 

50 

0.6J 


®Two of these deaths followed antemortem sections. 


It is noted that the average rate of incidence of cesarean section of these twenty clinics, 
reporting a total of 8,118 sections in a total of 244,369 deliveries, is 3.32 per cent; and that 
of maternal mortality, .61 per cent. From tliis we may deduce that leading American clinics 
do have creditably low rates of incidence of cesarean section and associated maternal mor- 
tality. 

The corresponding figures, 3.44 per cent (1:29) and 1.86 per cent, given in Dr. 
Hennessy ’s report are favorably comparable, particularly since they represent a much longer 
period of study during the major part of which certain techniques and many modern forms 
of therapy were unknown. 
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He surprised me with a report from the literature of thirty-seven instances of uterine 
rupture following previous low flap cesareans (four of these before labor). He surprised 
me, also, with his own report of ten classic type cesareans in the eighty-one so recent as 
1946. 

The use of the Voorhees bag for any type of placenta previa is not even debatable, 
in my opinion. 

Hennessy found the chief cause of cesarean deaths to be hemorrhage. In our clinic we 
have decreased the risk of this, as he has, by plasma and blood transfusions; also, by adopting 
Phaneuf 's suggestion of the transverse incision in the lower uterine segment and by deliberate 
control of bleeding sinuses by a special clamp. 

Hennessy 's chief suggestions for lessening the death rate following cesarean sections 
are excellent. These are rigid though broadening indications and their control by competent 
consultation before any cesarean, assurance of competence in performance of the operation, 
and conirol of blood loss. 

DR. ROLAND S. CRON, Milwaukee, Wis. — For many years we have been interested in 
the cesarean section problem, especially as it pertained to the County of Milwaukee as well 
as to the State of Wisconsin. At one time it appeared that the City of Milwaukee had one of 
the highest section rates of any large city in the nation. In one large private hospital the 
incidence ran as high as one in flve deliveries. 

A recent survey made of the performance at Milwaukee Hospital (private) and Mil- 
waukee County Hospital (indigent and emergency) vdll be used as a comparison for tlie 
one presented by Dr. Hennessy. From the years 1933 through 1947, tliere were 19,883 de- 
liveries at Milwaukee Hospital with 1,144 cesarean sections for an incidence of one in seven- 
teen, or 5.7 per cent. Dividing this fifteen-year period into five-year intervals, the study 
shows that there was a 100 per cent increase in deliveries for each period but a very definite 
reduction in the incidence of sections from 7.4 per cent in the early period, to 5.5 per cent 
in the last one. Our most common indication for section has been a previous cesarean. We 
practice the dictum of once a cesarean always a cesarean. Our results prove the efficacy of 
that procedure. There have been no ruptured uteri and no deaths in the last 573 operations. 
Almost one-half, or 43.6 per cent, of this group were repeat sections. During the fifteen-year 
period there were ten deaths, giving a gross maternal mortality of 0.8 per cent. 

We consider an incidence of 5 per cent to 5.5 per cent the irreducible minimum to which 
this operative treatment can be reduced. A rate lower than that we feel mil produce a higher 
stillbirth and neonatal death rate, azid there mil result severe, and sometimes irreparable, 
damage to maternal soft parts. 

The stillbirth rate was 2.1 per cent and neonatal deaths were 3.9 per cent. 

The classical type of operation has been abandoned and the extraperitoneal found un- 
ziecessary. 

Only certified obstetricians are now permitted to perform cesareans. There zvere twelve 
board members who did 560 of the last 573 sections perfoz-med. 

The record at the Mihvaukee County Hospital for 1943 to 1947 shows a much lower izz- 
cidence of sections, namely, one in 48, or 2.5 per cent. Again, repeat sections zvere the most 
common indication. The lozv segment operation, zvith one exception, zvas the type of operation 
utilized. There was one death from bronchopneumonia. This series is a small one and is a 
good example of zzdzat happens in an industrial community where, during periods of high 
employment, medical and surgical care improves. During the previous five-year period there 
zvere 7,702 deliveries zzdth 120, or 1.5 per cent, sections and eight deaths, or 6.6 per cent 
mortality. 

In both institutions zve have abandoned the use of caudal anesthesia because of tzzo 
deaths and other complications attributed to that procedure. _ More and more zve are relyizzg 
upon Pentothal induction and gas for general anesthesia. 
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a more unnecessary rise in cesarean section incidence than llic x-ray. The roentgenologist 
should be expected to give neither advice nor prognosis, but only his findings. 

4. I find myself in agreement ufitli the speaker in not being able -wholly to endorse (lie 
dictum, "Once a cesarean, always a cesarean.” However, this policy has been adopted by 
some of our larger clinics, and is finding favor with more and more operators. 

Nevertheless, personal experience prompts me to bo a little less radical. The late Dr. 
Stander of the New York Lying-In reported in 1944, 41 per cent of SCO previously sectioned 
cases in that institution as having been safely dclh'cred from below. 

In handling previously sectioned cases, two things should be kept ever in mind; (1) 
All such cases should be hospitalized. (2) Such a uterus should be allowed to withstand only 
the strain of pregnancy and the first stage of labor. 

5. Dr. Hennessy’s specified indications for the various types of section are for the 
most part well taken. While the classic operation may be the better choice in a few selected 
cardiac cases, it must be remembered that, as a group, cardiacs do not as a rule tolerate well 
section delivery, particularly the classic tyjie. Also, in dealing with a placenta previa and an 
undOated cervix, I personally would not insist that the fetus be alive or at term. Better 
surgery dictates, "Molest a bleeding site the least possible.” 

6. It must be admitted that the usefulness of the extraperitoneal section even with its 
improved techniques is in general being much restricted by the success of the transperiloneal 
low segment operation, augmented by intravenous fiuids, blood transfusion, antibiotics, 
sulfonamides, and abdominal decompression. 

7. Dr. Hennessy’s study brings forth the usual high gross fetal mortality of 10 per cent, 
which again reminds us that abdominal delivery cannot guarantee a living baby. Even 
normal-appearing babies breathing spontaneously not infrequently die a few hours after 
birth. Euss and Strong have demonstrated that direct tracheal aspiration of section-born 
babies produces 3 to 7 c.c. of mucoid material, and that of babies born per vaginam only 1 
to 2 c.c. By adopting routine immediate intratracheal aspiration upon cesarean-born l)abic.«, 
they have reduced the death rate 80 per cent. 

8. Two findings in Dr. Hennessy’s study that run counter to general experience and cus- 
tomary teaching are the absence of maternal deaths in cases having more than twenty-four 
hours of labor and in cases having ruptured membranes. 

DE. JOSEPH D. O’CONNOE, Worcester, Mass. — In regard to the incidence of section. 
Dr. Hennessy has stated that it is higher in private than in ward cases, a trend which is en- 
hanced in no small measure by the anxiety hazard wliich confronts the obstetrician in cases 
where the element of friendship for the patient or her family inhibits the impersonal calm 
one may invoke ^vith total strangers. It seems inevitable, therefore, that the incidence of 
section will be greater in hospitals where the census of private obstetrical admissions greatly 
exceeds that of the ward service. As a corollary to this thesis, the differences in the two 
types in physical and in nervmus stamina undoubtedly play an important role in the incidence 
of the operation. The ability of the lethargic, rugged ward type of patient to endure the 
pain and effort of labor better than the educated, highly emotional, and frail private patient 
is well recognized. 

.^Any attempt to elaborate on the excellent discussion by my predecessors on the indica- 
tions for cesarean sections would be to "paint the lily.” One finds it difficult, however, to 
refrain from observing that the number of indications for the operation is now legion, a con- 
dition probably begotten, in great measure, by an unwarranted fear of a stillbirth and the 
greater ease and safety of our present techniques of operation. Putting the brakes on this 
trend is no easy matter. Better teaching and training in the use of forceps at the higher 
pelvic levels are needed, and a better appreciation of the fact that cesarean section is not a 
panacea for aE the problems of delivery. 

The choice of operation still seems to be a moot question. Wliile the clas.sical operation 
has waned greatly in popularity, recent reported series of sections indicate that it is still too 
frequently invoked. It is much more deadly and a more frequent cause of morlfidity than 
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WJien we analyze his data of the same five-year period, 1941 to 1945, inclusive (Table 
II), wo observe that while Ids incidence of the operation (4.22 per cent) is fully 25 per cent 
higher than that of the twenty' clinics (3.32 per cent), his mortality rate (0.33 per cent) is 
approximately but half that of the clinics (0.61 per cent). 


Table II. Incidence and !Maternal Mortality op Cesarean Section 
St. Vincent’s Hospital, 1941 to 1945, Inclusive 


YEAR 

DELIVERIEvS 

SECTIONS 

INCIDENCE 


MATERNAL MORTALITY 

1941 

1000 

36 


0 


1942 

1251 

59 

- 

1 

(Placenta previa — ^prevent- 
able) 

(Brain tumor — non-prevent- 

1943 

1944 

1845 

58 

- 

1 

able) 

1647 

73 


0 

1945 

1365 

74 

- 

0 



7108 

300 

4.22% 

2- 

-0.33% 

Eespectivc figures of 20 of the 




leading clinics 1941-1945 

3.32% 


0.61% 


Many pertinent points arise in Dr. Henness3'’s report. I will comment upon but a few 
of them. 

1. Dr. Hennessy rightly stresses the growing importance of cesarean section in ob- 
stetric surgery. The incidence in his series doubled vdthin fifteen years. While originally 
tlicre was but one indication, fetopelvic disproportion, today that number has grown to ap- 
proximately forty. Although the indications have greatly increased, the maternal mortality 
has decreased. 

2. Eelative incidence of cesarean section in private and ward patients. I am sure every 
staffman is aware that a definite disrelation on this basis exists in liis clinic. Yet, I wonder 
if he knows just how great the discrepancy really is. Dr. Hennessy reports that in his clinic 
the incidence of the operation among private cases is more than three times that among ward 
cases — one in seventeen cases among the private, and one in fifty-seven cases among the 
ward patients — or 5.82 per cent against 1.75 per cent. In checking these two groups over 
the seven-year period, 1941 to 1947, inclusive, at our clinic at the Indiana University Medical 
Center, I was a little surprised to learn that we, too, had a ratio of over 3 to 1 (8.80 per 
cent : 2.80 per cent). 

Personally, I question if such a discrepancy, and it no doubt exists more or less in all 
clinics, can be truly justified. Of course, there are bona fide factors that support to consider- 
able extent this high disparity of over three to one. On the one hand, we have more elderly 
primiparas, more complicating disease because of greater age, a greater premium on fetal 
life, and so on; while, on the other hand, we are more often assisted by the ally youth, the 
importance of impressing upon students the value of conservative obstetrics, extending to 
students and the intern staff the privilege of observing protracted labor, et cetera. 

Yet, the degree of discrepancy, which is sufficiently great to suggest discrimination, 
leaves much to explain away. The embarrassment, if any, is not lessened when we realize tiie 
greater frequency of repeat sections performed among private than among public or ward 
patients. Irving reports that at the Boston Lying-in, the ratio is more than two to one. 
During the past five years, the ratio at our clinic has been a little over one and one-half to 
one (0.71 per cent to 0.46 per cent). 

Suffice it to say, ''polite” consultations should be eliminated from the private group, 
and more "anxiety” applied to the ward group. In dealing with the nard patient, let us 
give her the advantage of early consultation, and in addition, foster the teaching that it is 
better to see what she can accomplish rather than what she can endure. 

3. The essayist is correct in recommending in doubtful cases the aid of x-ray slud^. 
He is also correct in stating its limitations. No diagnostic aid eironeously interpreted cau. cs 
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supply in. the mother's blood stream and the individual villi die immediately. Wliether or 
not -the intervillous deposit is absorbed in whole or in part, this local portion of placenta is 
never restored to vitality. The adjacent fetal blood vessels which supply this portion of the 
placenta naturally collapse; the muscular walls of the arterioles contract, and an atrophic 
regressive change takes place in the placental circulation at this point. Peculiar to say, a 
secondary fibrosis or connective tissue development in this area is rarely seen. Possibly the 
life span of the placenta is too short for such a reaction to take place. 

Wliile it is quite true that these areas of intervillous tlirombosis and necrosis occur 
more frequently in the instance of chronic nephritis complicating pregnancy, eclampsia, and 
other hypertensive states, yet there has never been any evidence to prove that these lesions 

are the cause of such complications in the mother. 

\ 

BE. BARTHOLOMEW (Closing). — I want to comment first on Dr. Reis’ remarks about 
the placental tissue not being necrosed. 

Regarding the thought that this disturbance is due to interference with maternal rather 
than fetal circulation, if one will study the lesion at the point where the infarcted tissue 
borders on the normal, I do not see how one can come to any other conclusion than that 
the disturbance is fetal. Tlie vessels of the villi are dilated on one side and sharply across 
the border the villi are entirely normal. If the disturbance came through the maternal circu- 
lation there should be no such line of demarcation. If it came through the maternal circula- 
tion all of the villi would be affected. 

As to Dr. hlontgomery ’s comment questioning wliy toxemia does not take place very 
acutely when the fetus dies and the villous circulation ceases, if one examines these placentas 
after the baby has been dead several weeks he still finds the villi stain well. Tlie vitality 
of the villi is dependent upon both the fetal and the maternal blood supply. If the ma- 
ternal supply is cut off by enlargement and crowding of the villi and there is absolute lack 
of fetal circulation, necrosis takes place. One does not see tissue breakdown when in a state 
of acute necrosis. The vessels are thrombosed, the nuclei pyknotic, and the tissue does not 
take a clear stain. The ones that I showed were acutely infarcted. But here is one that is 
completely fragmented. 

In the last few years infarction has been pigeonlioled and I do not think we will ever 
get anywhere in the solution of toxemia unless we include it in the whole question. Vaso- 
spasm is an important part of the situation but, to my mind, infarction must be included 
to furnish the toxic elements responsible for the toxemia. 
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the lower segment and extraperitoneal operations. The so-called low-flap transverse section 
is not only a relatively easy procedure but has, in addition to its safety and smoothness of 
convalescence, an amazingly low incidence of rupture of the uterine scar in subsequent preg- 
nancies. An incidence of 0.26 per cent rupture of lower segment scars in a series of 3,600 
sections of the low-flap type reported by Wetterwald, as against an incidence in this country 
variously reported as ranging from 4 per cent to 10 per cent of ruptures in classical scars 
is tragically significant. I am of the opinion that the extraperitoneal operation should be 
reserved generally, in the average clinic, for potentially infected cases. 

A review of cesarean sections at the Memorial Hospital in Worcester during the fifteen- 
year period covered by Hr. Hennessy’s paper shows that 821 sections were performed in 
11,560 deliveries, an incidence of 7 per cent. There were three deaths in this series — one due 
to shock following abruptio placentae, one due to hemorrhage associated mth placenta previa 
and the third, which occurred on the eighteenth postpartum day, due to pulmonary embolism. 
Two of these deaths followed low-flap operations. The mortality for the series was 0.036 
per cent. 

The sections were pei’formed by six operators. More than 95 per cent wci-c ilone by 
four obstetricians. In this scries, there were three extraperitoneal sections, 59 classical sec- 
tions and 762 low-flap sections. 

The high incidence of cesarean sections in a hospital is probably due to: first, a top- 
heavy private service; second, the reference to the clinic as a consulting service of a number 
of potential cesarean cases; and finally, a clinic record of low maternal mortality. 

DR. ALFRED L. POTTER, Providence, R. I. — ^Dr. Hennessy’s results move me to ask 
that this Society help hold up the hands of others who are also trying to establish or main- 
lain an “F.E.P.A.,” a Pair Employment Practice Act for obstetrics —a reasonable and 
proper cesarean section incidence rate. With the authority of this organization behind us, 
those of us W'hose duty it is to direct them rvill better be able to control the furor operandi- 
of more radical and inexperienced staff members of our hospitals. 

By the same token I ask that, in the attempt to make Dr. Hennessy ’s results common 
elsewhere, this Society completely outlaw the use of the classical cesarean section. At the 
Providence (R. I.) Lying-in Hospital, in 47,885 confinements from 1938 to 1947, inclusive, 
there were 1,465 sections by 20 operators, an incidence of 3.1 per cent. Only thirteen classical 
sections were included, and even these were followed by the apologies required following the 
perpetration of any other equally grave social error. Theie was one death in the last 1,014 
sections. 
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(From the Department of Obstetrics and Gynecology, V. S. Naval Hospital) 


P RIOR to the year 1935, sterilization of the blood by chemical means Avas 
looked upon as an unattainable ideal, and the occurrence of obstetric com- 
plications attended by infection constituted a major hazard reflected in high 
maternal and fetal morbidity and mortality rates. In 1935, the advent of the 
sulfonamides represented the first of the chemotherapeutic agents and prob- 
ably the greatest therapeutic discovery in modern medicine. While the 
sulfonamides served as a powerful Aveapon for combating infections in gen- 
eral at a time Avhen such a drug AA^as so much in demand, tliere remained much 
to be desired to meet all the requirements, more especially those prolfiems of 
infection in the field of obstetrics. It is belieA'’ed, from experience gained t.hus 
far in its use, that penicillin aaHI solve many of these problems. 


Relative Freedom From Undesirable Reactions 


Experience Avith the sulfonamide preparations has demonstrated their 
limitations and contraindications in the presence of sucli conditions as severe 
anemia, nephritis, hepatitis, agranulocytosis and nausea, as Avell as their in- 
compatibility Avith other drugs. 

The purpose of this paper is to present some of the advantages offered 
l)y penicillin in the treatment of infections in pregnancy and its use in the 
management of obstetrical difficulties. From a revicAV of the literature and 
from a study made during the past tAVO years, it is desired to point out the 
AAude therapeutic range of penicillin and its freedom from toxic and undesir- 
able side reactions as Avell as its compatibility AAdth other therapeutic agents. 

Within the first year or tAvo folloAAung discovery of the valuable antibac- 
terial properties of penicillin and its use as a therapeutic agent, the question 
Avas raised by Stokes and others^- as to its possible abortifacient action. 
It is significant that clinical obserA’^ations made at that time of cases of threat- 
ened and actual abortion complicating the administration of penicillin in preg- 
nancy AA^ere made in the early days of its usage and primarily on patients un- 
dergoing antisyphilitic treatment. It is iioaa^ believed that those untOAA'ard 
reactions resulted not so much from the penicillin itself, but from the im- 
purities contained in the commercial product prior to proper standardization.^ 
It also seems significant that reports of the possible action of penicillin in 
stimulating uterine contractions to produce abnormal bleeding and premature 
labor AA'^ere the result of obseiwations made on patients under antisyphilitic 
treatment. Such reactions have since been interpreted as a “form of therapeu- 
tic shock or Hei'xheimer reaction.”® 


*Prc.=;entcd, by invitation, at the Fifty-Ninth Annual Maetin'i of f’o \ 
of Obstetricians, Gynecologists and Abdominal Suigeon.s, Hot Springs, A^a. 
1948. 
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In oiir experience there is nothing which suggests that penicillin has 
oxytocic or abortifacient properties. A sinnmary of the fifty-eight patients 
who were treated ^th penicillin during their antenatal course is presented in 
Table I. The mode of administration in this series, as in nearly all of onr pa- 
tients, was the three-honrly intramnscnlar injection, and the penicillin used 
was crystalline penicillin G sodium in aqueous solution. As a result of reports 
in the literature by Hesseltine® and others, and from our own studies of blood 
concentrations and organism sensitivitj^, the administration of large doses, 
50,000 to 100,000 units per injection, depending on the nature and severity of 
the infection, has been the established policy. 


Table I. Patients Given Penicillin During Pregnancy 


i 

diagnosis 

1 TRIMESTER IN WHICH PENICILLIN 

GWEN 

TOTAL 

PATIENTS 

1 1 

I 2 1 

3 1 

SypJliJis 

2 

4 

0 

6 

Cellulitis or furuncle 

2 

2 

1 

5 

Otitis media 

2 

0 

0 

2 

Pliaryngitis 

2 

3 

0 

5 

Upper respiratory infection 

1 

2 

1 

4 

Acute appendicitis 

1 

0 

0 

1 

Endocervicitis 

2 

1 

0 

3 

Pelvic inflammatory disease 

7 

1 

1 

9 

Vaginitis 

0 

2 

1 

3 

Cystitis 

3 

1 

1 

5 

Pyelonephritis 

0 

3 

6 

9 

Jliscellaneous 

0 

1 

5 

6 


22 

20 

16 

58 


Of these fifty-eight patients, forty-two were in the first or second trimester 
of pregnancy at the time of treatment. None of these patients exhibited 
either vaginal bleeding or uterine contractions except three patients who 
were admitted with threatened abortion. Two of these patients were admitted 
with threatened abortion and received penicillin for concomitant pelvic in- 
flammatory disease ; neither patient aborted. The third patient, five and one- 
half months pregnant, was admitted with threatened abortion. She had had a 
polyp removed from the cervix at two and one-half months’ gestation. She 
received penicillin treatment for an endocervicitis, and after three days of 
such treatment with continued bleeding she aborted a nonviable fetus. This 
is the only case in our series in which penicillin administration was followed 
by abortion, and it is at least questionable that 23enicillin could have been a 
significant factor in the termination of this pregnancy. We conclude, there- 
fore, that penicillin, that is, the product available for use now, is not an 
abortifacient and does not have an oxytocic effect upon the uterus. ^ 

A review of the records of two hundred mature woinen patients with 
histories of normal menstrual cycles who were treated with penicillin re- 
vealed no incidence of abnormal uterine bleeding which could be attriiiuteci to 
penicillin therapy. Speiser and Thomas" made similar observations on 
thirteen hundred patients undergoing penicillin therapy. 

Bacterial Sensitivity and Mode of Administration 

In cases of infection the importance of bacteriologic 
vading organism cannot be overernpliasized in view of e v ‘ ‘ ^ 

penicillin sensitiviti^ between various species or wi im ‘‘ „ ij/,cteria 

strain. Clinical observations reveal that penicillin negative and more 

which stain gram positive than those which s am ^ < b 
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effective against gram-positive and gram-negative cocci lhan against gram- 
negative bacilli. Table IT lists some of the commonly eneonntei'od organisms 
with relative degree of susceptibility to penicillin. 


Table II. Sensitivity of Common Organisms to Penicillin 


VERY SENSITIVE (1) 

SENSITIVE (2) 

RESISTANT (3) 

VERY RESISTANT (I ) 

Gorynebacterkm 
diphtJieriae 
Staphylococcus alhus 

Staphylococcus aureus 
Neisseria gonorrheae 

Streptococcus faccalis 

Eherihella typhosa 

Salmonella parathyphi 
Brucella abortus 
Streptococcus hemo- 
lyticus 

Streptococcus pyogenes 

Salmonella schott- 
mulleri 

Shigella dysculariac 
Neisseria catarrhalis 

Eseherichia coK 

Pseudomonas 

fluorcsccns 

Serratia marcc.scr7is 
Arrohaclrr acrogcncs 
Proteus vulgaris 
Ktchsiella pneumoniae 
Haemophilus pertussis 
Honilia albicans 


(1) Complete in vitro inliibition from 0.01 to 0.0.5 nnil/ml. 

(2) Complete in vitro inliibition from 0.1 to 2.5 units/ml. 

13) Complete in vitro inhibition from 5.0 to 20.0 units/ml. 

(4) Complete in vitro inhibition requires 40 or more units/rnl. 

The degree of penicillin sensitivity is expressed in terms of the smallest 
number of units per c.c. of serum required to inhibit growth of the organism 
and may vary from 0.03 unit per c.c. to 20 or more units per c.c. Clinical ob- 
servation and laboratory investigations indicate that penicillin resistance 
may rise with inadequate dosage. The objective in penicillin therapy, once 
procedures are started for bacteriologic diagnosis and sensitivity, is to estab- 
lish and maintain a blood concentration above that considered clinically neces- 
sary to destroy the offending pathogen. In our experience maximal therapeu- 
tic efficiency has been obtained in the average infection by the three-hourly 
intramuscular injection of 50,000 to 100,000 units of penicillin in aqueous 
solution. 

Blood level determinations have been considered of therapeutic signifi- 
cance in that they provide the following information: (1) when penicillin is 
present at maximally effective bacteriostatic concentrations; (2) when con- 
centrations are lower, more slowly bacteriostatic concentrations are found; 
and (3) when concentrations are not sufficient to inhibit growth in vitro 
but great enough to act in vivo.^ This explains the apparent discrepancy 
between reported in vitro sensitivities and the clinical response of the in- 
fectious process in many eases of infection with “resistant” organisms. 

Penicillin differs ^ in its action from that of the general protoplasmic 
poisons, such as cmtain halogens, heavy metals, and phenols, in that it inter- 
feres with a specific biologic mechanism in the growth process of a select 
group of organisms, causing ultimate destruction. The action of penicillin 
is exerted directly on the invading organism and is, therefore, not dependent 
upon interaction with the bodily defense mechanisms. Very high concentra- 
tions of penicillin may also be bacteriocidal to some organisms. Since peni- 
cillin has been found to be virtually nontoxic, it may be administered by any 
known avenue or route which 5vill bring it in contact with the pathogen. 

The intrpiuscular route is the method of choice in the average or more 
severe infections. On our service, all cases which require penicillin are ad- 
mitted to the hospital in order that they may receive injections every three 
hours. The continuous intramuscular di’ip may be used in more severe infec- 
tions where higher and more sustained levels are required. 
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Intravenous administration lias been reserved for overwlielinmg infec- 
tions where exceptionally rapid and. high blood levels are desired, _ By the 
contiimons intravenous drip penicillin enters the blood stream continuously 
and produces high levels despite its rapid excretion by the kidneys. 

Subcutaneous administration, of penicillin in aqueous solution is feasible 
with the highly purified crystalline preparations noiv available. The rate of 
absorption is slower than with the intramuscular and intravenous routes and 
blood levels are uncertain. There may also be pain at the site of injection. 

Topical applications in the form of aqueous solutions or in ointment have 
a limited use, thus far, in obstetrics, due to local reactions, sensitization and 
uncertainty as to absorption and concentration. The study by Rock and as- 
sociates^® clarified the question and absorption per vagina. They have shown 
that except during the last Bvo months of pregnancy therapeutic blood levels 
can be maintained by this mode of administration. A study of the use of 
vaginal suppositories for the prevention of postpartum morbidity has been 
recently reported by Pierce.® 

Results 

In an effort to evaluate our results with penicillin treatment in infections 
complicating pregnancy, the records of one thousand consecutive admissions 
to the obstetrical service were reviewed. Cases not included here were ad- 
missions for observation of patients with such complications as toxemia, 
nervous disorders, and other conditions not on an infectious basis. These' 
cases are presented in Table III. For purposes of comparison, all patients 
admitted with these diagnoses were included, whether or not infection was 
present. 


Tablk III. 1,000 Obstetric Admissions 



PENICIEEIN 

PENICILLIN 


gases admitted antepartum 

GIVEN 

NOT GIVEN 

1 TOTAL 

Abortion 

32 

27 

59 

Threatened abortion 

2 

25 

27 

Urinary tract infection 

16 

4 

20 

Genital tract infection 

9 

0 

9 

Sj'pliilis 

6 

0 

6 

Incidental infections 

25 

0 

25 

Total this group 

90 

56 

146 

CASES ADMITTED INTRAPARTUM 

Normal 

0 

736 

736 

Mastitis 

24 

0 

24 

Genital tract infections 

20 

3 

23 

Urinary tract infections 

10 

8 

18 

Prophylactic penicillin 

27 

0 

27 

Incidental infections 

5 

0 

5 

• Cesarean section 

14 

7 

21 

Total this group 

100 

754 

854 

Total both groups 

190 

810 

1000 


Under “Abortion” are included all cases in which pregnancy was 
terminated before the age of viability and includes both complete and incom- 
plete abortions. The classification, “Threatened Abortions,” includes all 
cases within the first and second trimester admitted with vaginal bleeding, 
with or without abdominal cramps, and includes some cases in which infec- 
tion was present. “Genital Tract Infection” includes all cases with infection 
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iu the reproductive tract except those in which threatened a])or1ioii was 1h(‘ 
chief complaint. The group of “Incidental Infections” includes a variety 
of types of infection not related to the pregnancy except hy coincidence. 

These are included in Table I. „ . 

The second category, “Cases Admitted Intrapartum,” includos all ])aticnts 
who were delivered of a viable infant. Only those eases were considered to be 
“Normal” who exhibited no evidence of infection, did not receive penicillin 
or other specific chemotherapy, and Avho had no temperature elevation suffi- 
cient to be classed as “morbid.” The group of genital tract infections in- 
cludes pelvic cellulitis and perineal infections following cpisiotomy, as avcII 
as frank endometritis. Those patients listed under “]^ro])hylactic Penicillin” 
received this drug for a variety of reasons; these indications are tabulated in 
Table IV. The classification, “Incidental Infections,” again includes that 
group of patients who had infectious processes not related to the pregnancy, 
and all those in this category had upper re.spiratory infections. 

“Cesarean Sections” are listed separately because it was felt that these 
constitute a special complication and that the re.sults in these cases should be 
considered apart from the vaginally delivered patients. 


TABIiE IV. CA.SrS KkCKIVIKC. ri:()lMIYI,A(’TIC PrN'ini.IAX 


IXTOCATION 

NUMBEU 

CASES 

AVERAGE 

DOSE 

AVERAGE 

TOTAE 

N'U.MBER 

MORBID 

COMMENT 

Antepiu'tuni gonorrliea 

1 

30 

1.0 

1 

Temp, to 102° F. 3rd post- 
partum day, 101° F. 4th 
postpartum day, normal 
4Ui postparlum day 

Uterus packed 

9 

CO 

1.4 

0 

6 patients temp, to 100° 
F. one day only 

3rcl degree laceration 

4 

80 

2.5 

0 

Afebrile, no signs of in- 
fection 

Vaginal examinations be- 
fore delivery 

6 

40 

0.6 

0 

2 patients, temp, to 100° 
F., one da_y only 

Alanual removal of 
placenta 

1 

40 

0.6 

0 

Afebrile, gro.ss eontnmina- 
tion suspected 

Premature rupture of 
membranes 

6 

80 

3.2 

0 

1 patient temp, rise to 
100° F. one day only 

Total cases 

27 

— - 

— 

1 



Indications in Treatment and Prophylaxis 

The various indications for the prophylactic use of penicillin in patients 
delivered vaginally are listed in Table TV. These twenty-seven patients con- 
stitute 3.2 per cent of the vaginally delivered cases. Only one patient had a 
morbid puerperium. She had acute gonorrhea during the eighth month of 
pregnancy, and received 30,000 vinits dosage of penicillin for a total of 3.2 
million units during the acute phase of the infection with apparent recovery 
except for a moderately profuse nonspecific vaginitis. When this patient 
was admitted in_ labor, penicillin was again begun in 30,000 units dosage and 
was given for six days. In spite of this she had a morbid course with tem- 
perature to 102° F. on the third postpartum day and 101° F. on the fourth 
postpartum day with the usual signs and symptoms of acute endometritis. 
It is pi’obable that the 30,000 unit dosage used at the time of delivery in this 
patient was inadequate, and suggests that some resistance to penicillin had 
been acquired by the organisms res]mnsible for her vaginitis. This does not 
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reflect our eiirrent policy in tliis respect. During tlie past six inontlis we have 
administered 100,000 units every three hours as the prophylactic dose when- 
ever such prophylaxis was thought indicated. In general, the results as pre- 
sented in Table IV were satisfactory since in all of these situations the liveli- 
hood of infection is, theoretically at least, much increased. 

While it is true, as pointed out by Mengert,^’’ that basic causes oi intia- 
uterine fetal death remain largely unknown, infection as a possible cause has 
received relatively brief mention in the literature. Again referring to Doc- 
tor Mengert’s xi^pcr he listed infection as the cause of fetal and neonatal death 
in 8.1 per cent and 4.7 per cent in Sloane and Chicago Lying-in Hospitals, 


I* G S D G C t i 

In 1945, Douglas and Davis^== pointed out the value of prophylaxis in 
puerperal infection over any known curative agent once the disease Avas estab- 
lished and stated at that time ‘‘that sulfadiazene or penicillin given early may 
be efficacious, Avhile late in the course of the disease they may be relatively 
ineffective.” Since then, some very interesting Avork has been done on the 
bacteriology of the uterus during labor and the puerperium. GuilbeaiL^ and 
others on Doctor Eastman’s service at Johns Hopkins Hospital liaAm just 
completed a study of the effect of penicillin on the bacterial flora of the iiost- 
partum uterus. This investigation consisted of a study of the uterine cul- 
tures from eight3^-six postpartum iiatients and indicates that relaliA’'ely high 
doses of penicillin administered jirc- and postpartum may eliminate penieillin- 
sensitwe organisms from the postiiartum uterus for seventy- tAvo hours or 
longer. Even single doses, gh’en earlj’- in labor, maj’’ be effeciire forty-eight 
hours after deliAmry. This Amiy excellent Avork not onlj’’ helps to confirm the 
opinion that penicillin therapy is more effeetiAm Avhen instituted earlj’’, but 
Avill undoiibtedlj^ stimulate further interest in the stud}’" of the prophylactic 
use of penicillin in obstetrics. 


Taislk V. Cksakean Bectioxs 



MORBIP ] 

, NOT T.tORBID | 

I TOTAL 


! B 

! ^ 1 

B 

TOTAL ! 

1 MORBIP 

NO. 

1*ER 

CENT 

NO. 

PER 

CENT 

NO. 

PER 

CENT 

NO. 

PER 

CENT 

NO. 

NO. 

PER 

CENT 

Seetion during 
labor 

2 

9.5 

0 

0 

2 ' 

9.5 

1 

4.8 

5 

2 

40.0 

Elective section. 

3 

34.3 

1 

4.8 

7 

33.3 

5 

23.8 

36 

4 j 

25.0 


5 

23.8 

3 

4.8 

9 

42.8 

6 

28.6 

21 1 

6 

28.5 


A, with penicillin. 

B, without penicillin. 


Table V lists the patients AAdio AA’-ere delwered by cesarean section. The 
section rate, 2.46 per cent, is comparable to the oA’-er-all section rate for this 
hospital, 2.66 j)er cent. It is interesting to note the increased morbidity 
among those patients aaJio Avere sectioned after labor had started, namety, 
40 per cent in that group, as compared to 25 per cent in the group sectioned 
electwely before the onset of labor. This suggests that the onset of labor is 
a factor in the spread of infection as rejiorted hy Guilbeau. Most probably 
this related to the extension of pathogenic organisms from the loAver repro- 
ductwe tract to the interior of the uterus and iirobbaly also to the parametrial 
tissue. ^ The incidence of morbid patients in this group Avho had recewed 
penicillin, as compared to those who had not, Avould seem to contradict 
our thesis that penicillin is efficacious in reducing the effects of an infectious 
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process. However, those patients who received peiiiciilin were, for Ihe most 
part, obviously infected before delivery was accomplished. Also, during the 
early part of the series relative!}^ small dosages of penicillin were given, 
namely 30,000 or 40,000 units every three hours. Since we have begun to use 
large doses of penicillin, that is, 100,000 units every three hours, tlie results 
have been much more gratifying. This series of twenty-one seel ions is, of 
course, too small to permit any statistically sound comparison. It is, howevci-, 
interesting to note that among the fourteen patients in whom there was an 
indication for penicillin treatment, only about one-third aclually had a moi-bid 
]4ostoperative course. 

Advantage of Adequate Dosage 

Among the vaginally delivered patienis, thirty-three, or 3.90 i)('r coni, 
had puerperal morbidity (see Table VI). The largest group of moi-bidity was 
in a series of ]jatients having ma.stitis. 9bvo patients of this grou]-) vere of 
special interest. These women had acute mastitis eight and eleven days, re- 
spectively, after delivery and were treated with 40,000 units of penicillin every 
three hours for a total of 800,000 units, and both had a fall of the tempera tn re 
to normal within thirty-six hours. Both of these patients, hoAvever, had recur- 
rences of the infection in the same breast within four doji’s after the initial 
course of penicillin was discontinued. The second course of penicillin therapy 
consisted of 100,000 units every three hours for periods of four and five daj’-s. 
respectively. Both patients had a good clinical response and no further re- 
currences. We have noted that in cases of mastitis the most important factor 
as regards the duration of the febi-ile reaction and of course, concomitantly, 
t.he toxicity of the patient, is the time at which penicillin treatment was 
started, as was concluded by Douglas.^^ factor seems to have been of 

more importance than the dosage. When penicillin was begun with the 
earliest signs of inflammation in the breast, the clinical coui'se was much moi’c 
benign than in those patients who had developed a marked febrile reaction 
before the onset of therapy. The infections cleared more rapidly, and there 
was less induration in the first group of patients. The dose of penicillin used 
seemed by and large to be related to the rapidity with which the inflammatory 
process resolved; that is, the period of convalescence was less and the dura- 
tion of definite indurated areas was ]e.ss in most patients receiving large doses. 
There was no ease of recurrence in any patient who had received either 
80,000 or 100,000 units of penicillin during the initial course of treatment. 


'J’ABbr. VI. POSTPARTUJI AIOKBIDITY 



DIAGNOSIS 

Normal 
Mastitis 
Endometritis 
Pelvic cellulitis 
Perineal infection 
Urinary tract infection 
Prophylactic penicillin 
Upper respiratory infection 

THai 




A, -with penicillin. 


B, without penicillin. 
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should like to note here that we are opposed to the practice of re- 
ducing the dose of penicillin when the acute phase of an infectious process 
has . apparently been overcome. "We believe that this will increase the in- 
cidence of recurrence since organisms beginning to develop a resistance to 
penicillin iviU not be affected when the smaller dose is used. It will be noted 
from Table YI that all patients with mastitis received penicillin treatment. In 
this small series of tAventy-four eases there Avas no patient Avho dcAmloped 
abscess. It should be further noted that penicillin Avas the only specific treat- 
ment used in these cases; neither sulfonamides nor x-ray Avas employed as 
an adjuAmnt. "We belicAm that the high incidence of morbidity in this group 
of infections in spite of penicillin treatment is only a reflection of the serious- 
ness of the condition. 


Selective Action of Penicillin 

The group of pehde infections, i.e., endometritis, pehne cellulitis, and 
perineal infection, is interesting -in aTcav of the response Avhieh these patients 
made to penicillin treatment. In endometritis the principal offending or- 
ganism Avas Staphylococcus aureus in those cases Avhieh Avere not morbid and 
E. coli in all three eases AAdiich Avere morbid. It Avill be noted that these three 
patients all receiAmd penicillin. In perineal infections the organism Avas 
E. coli in both morbid cases and one of the cases Avhich Avas not morbid, and 
a _ nonhemolytic streptococcus in the other tAvo cases Avhich Avere not mor- 
bid. Cases of pelvic cellulitis include those patients Avithout definite signs of 
endometritis, but Avho did liaAm loAver abdominal tenderness and fever. In 
three cases large doses of iDeuicilliii Avere gh’en Avith the onset of the earliest 
signs Avith a good response. In tAvo patients penicillin Avas started only after 
tAvo days of feAmr, and they also made a good clinical response. Three pa- 
tients had relatiAmly Ioav grade feA'^ers, 100.6° F. and 100.8° F. for tAvo or three 
days Avith minimal signs, and Avere not treated Avith penicillin, but received 
sulfonamides. 

Among the urinary tract infections, tAvo out of the ten cases receiving 
penicillin Avere morbid. In these tAvo cases sulfonamides Avere not given. In 
the eight cases Avhich Avere not morbid, fiAm had received sulfonamides and 
three had not. ■ The tAVO morbid patients AAdth urinary infections Avho did not 
receive penicillin both receiA’’ed sulfonamide therapy. 

The upper respiratory infections, fiAm in number, all received penicillin 
treatment Avith the earliest signs of the disorder. All made excellent clin- 
ical response. 

In revicAving these cases, several things seem to be suggested. First, in 
urinary infection, sulfonamides Avere apparently of more therajAeutic A^alue 
than Avas penicillin, eAmn in large doses. Second, Avith a frank endometritis 
large doses giA^en early Avere effectiAm except in those cases in Avhicli E. coli 
was present, and in those penicillin seemed to be relatiAmly ineffective. Third, 
in the group of perineal infections, the same situation obtains. This Avould 
seem to indicate that in_postpartum infections the important factors are first, 
early treatment Avith adequate dosage of penicillin, and second, recognition 
of those cases in AA'hich a penicillin-re.sistant organism is present, and in such 
cases to use other drugs in addition to penicillin. "We belicA'e that penicillin 
is indicated in all eases of puerperal infection cA’^en when the principal pathogen 
present is knoAAm to be penicillin resistant. This means the effects of oilier 
organisms iiresent Avill be kept at a minimum. Treatment should, of course, 
be instituted to combat the penicillin-resistant organisms. 
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Pelvic Infection and Abortion 

In our clinic we see a large number of patients who have pelvic infiam- 
niatory disease. Most of these patients have a relativelj^ benign type of in- 
fection, chronic in nature, and these we classify as low grade types of infec- 
tion. They rarely develop an acute exacerbation. It was oui- impression in 
the clinic and on the gynecological and obstetrical services, that many patients 
vdth this tjT)e of infection presented fertility problems and that abortions and 
threatened' abortions were fairly frequent. It was thought, therefore, that 
perhaps the infectious process, per se, was a significant factor in these two 
conditions. If this were true, elimination of such an infectious process could 
probably be of benefit both as regards fertility and in the occurrence of abor- 
tion. We have no figures available on the effect, if any, of penicillin on pa- 
tients with infertility problems, but it was possible to malyze our series of 
hospital eases of abortions, complete, incomplete, and threatened, with regard 
to the occurrence of concomitant pelvic inflammatory disease and in respect 
to the effect of penicillin treatment. These figures are presented in Table VJJ. 
It will be noted that eighty-six patients are included in this series. Of these, 
fifty, or 58 per cent, had clinically recognizable pelvic inflammatory disease, 
while thirty-six, or 42 per cent, did not. Among the first group of patients 
who aborted — including complete abortion or incomplete abortion necessitat- 
ing dilatation and curettage — there were a total of fifty-nine cases. Of these 
fifty-nine, thirty-two patients had pelvic inflammatory disease and twenty- 
seven did not, or 54 per cent and 46 per cent, respectively. Among patients 
without pelvic inflammatory disease none received penicillin before abortion, 
and among the patients with pelvic inflammatory disease, only one patient had 
received penicillin before abortion (v.s.). In the group of patients with 
threatened abortions, nine were without pelvic inflammatory disease and 
eighteen patients had pehfie inflammatoiy disease. In the former group no 
patient received penicillin treatment. In the latter group two patients did re- 
ceive penicillin. 

Table AHI. Pelwc Infectiox as a Factor ix .(Vbortiox 
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^Under ".VB” only those patients are included who received penicillin before abortion 
occurred. 


A, tvith penicillin. 

B, without penicillin. 

a, with pelvic inflammatory disease. 

b, without peUde inflammatory disease. 

An analysis of these figures can only suggest a relationship since the serie.s 
is very small but the suggestions are quite definite. The fact that there is a 
relatively small difference betAveen the number of patients with and without 
peMc infection who aborted Avould indicate that probably this infection Avas 
not the most important factor but that such abnormalities as defective OA'a and 
faulty implantation Avere more significant. IIoAvever, among the patients 
AAdth threatened abortion, the difference betAveen these groups is considerable. 
TAA'ice as many patients had pehac infections as did not. This tends to sup- 





























GYNANDROBLASTOMA OF THE OVARY- 

John E. Hobbs, M.D., St. Louis, Mo. 

(From the Washington University School of Medicine, Department of Obstetrics and 
Gynecology, the St. Lonis Maternity Mospital, and Barnes Hospital) 

F EMINIZING- tumors of the ovary, the granulosal-thecomatous group, may 
now he considered fairlj’ common tumors of the ovary. Novak^ states that 
granulosal-celi carcinoma constitutes about 10 per cent of all the solid malignant 
tumors of the ovar3^ The thecomatous tumor is much less frequent. Masculin- 
izing tumors of the ovary on the other hand are rare ; a total of about 7 6 cases 
have been reported in the literature. A combination of feminizing and mascu- 
linizing elements in an ovarian tumor was first described by Robert Meyer^ in 
1930. He coined the term gynandroblastoma for this composite type of ovarian 
tumor. 

A survej' of the literature reveals a total of 21 cases described, namely, by 
Meyer,2 Tietze,^ Amati,^ ScMller,^ Eerland and Vos,« Frankl,^ Bergstrand,® 
Plate,® and Mechler and Black.^® A critical review of these case reports leaves 
considerable doubt as to whether several of the tumors^ meet the criteria for the 
diagnosis of gynandrolilastoma. Mechler and Black likewise have deleted sev- 
eral of these cases on the liasis of lack of conformation to histologic and biologic 
criteria. Schiller”^ has accepted only four of the above mentioned cases for in- 
clusion in this category. , mi i t. 

The subsequent ease report represents such a lesion. There has been re- 

peated opportunity to study this patient, clinically, pathologically, and endo- 
crinologically, over a period of about two and one-half years. She has already 
had four laparotomies, tliree for recurrence of the tumor. There are so many 
unusual features to this ease it seems advisable to report it in some detail. 


Case Report 

First Hospital Admission.— An 18-year-old, virgin girl entered Barnes Hospital Dec. 8, 
1915, -with chief complaints of amenorrhea for three years, rapid -sveight gam, and marked 
increase in size of abdomen three weeks prior to admission to the hospital. Menarche at age 
13, with a regular twenty-eight-day cycle lasting four to five days with moderate flow. After 
about one and one-half years of a regular cycle, she suddenly became amenorrheic and had 
not menstruated for three years. She noticed breast development during the time she was 
menstruating, but on cessaiton of her menses breast development stopped , hou ever, t lere was 
no decrease in size. The patient stated, and it was confirmed by her mother, that since onset 
of amenorrhea she noted her voice had become deeper in pitch; increase and darkening o 
hair of face, and increased growth of pubic and leg hair. An ‘ ' electrologist removed hair 
on her face one year ago and she had to shave her legs. She had had a pelvic examination 
by her local physician one year ago and was told she was normal. Psychologically ^ 

masculine attitude. Her mother stated she preferred to associate and play games nith boy 
rather than associate with girls of her age. Her family and past 

About three weeks before admission she had gained ten pounds in one week Concomitant wit 
her weight increase, she observed rapid increase in size of her abdomen which she considered 
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Discussion 

Dr. K. T. LAVAKE, Minneapoli.s, Minn. — ^Dr.s. JTiirri.s and Shook liavc cniplia.sizcd wliat 
our experience would corroborate: that pregnancy is not a contraindication to the use 
of penicillin, and that the earlier it is administered the more effective it tends to be, and 
tliat the dosage should be adequate from the beginning, Tlie method of administration and 
dosage outlined has in our experience given excellent results. 

Now in regards to when to stop the penicillin. We have found that it is well to con- 
tinue the penicillin until all visual and palpatory signs of the inflammation have subsided and 
temperature and leucocyte count have been normal for forty-eight hours. It is hoped that 
there will be more discussion on this important point. 

That the incidence of abortion is definitely increased by all types of infection is borne 
out by clinical experience; and serologic data has suggested the likely mechanism that brings 
about this increase. It seems, therefore, that the essayists are logical in their reasoning that 
by eliminating infection bj' penicillin tlic incidence of abortion should be reduced. The pre- 
vention and elimination of infection in pregnancy has been an essential part of prenatal care 
for many years, with the lessening of abortion incidence as one of its major aims. 

It would seem from Dr. Ilarris ’s cesarean statistics that he wishes to make it clear that 
the idea of prophylactic penicillin .should not lead one to change in anj' way one’s rules 
gor^erning the safest condition, method, and time for performing cesarean; and that the idea 
should not be interpreted as permitting any reduction in previously recognized standards 
favoring perfect asepsis or as permitting increased latitude in regard to the safety of opera- 
tive interference. With these views we heartily conenr. 

It has been our experience also that urinary infections are most frequently of a type 
more amenable to the sulfonamides than to penicillin. Tims, the sulfonamides are tried first 
before results from cultures can be obtained and, if ineffective, penicillin is substituted. 

DR. LOUIS DOUGLAS, Baltimore, Md. — Among the statements which Dr. Harris 
makes there are several which will bear repeating for the sake of emphasis: First, penicillin 
is not a panacea for all tj-pes of infection met with in obstetrics. There are organisms which 
are extremely resistant to the drug and little or no benefit would follow its use when dealing 
with infections from these. Therefore, cultures should be obtained at the onset of treatment 
and additiontal therapy added when indicated or, better still, since the colon bacillus is so 
frequently encountered, one of the sulfonamides might be included at the beginning of treat- 
ment. This is a point which has been and still is woefully neglected in many places. MTien 
the essayist speaks of the prophylactic use of penicillin, it would appear that he has learned 
well the inadequacy of small doses and at the present time is actually using it therapeutically; 
and this is as it should be. When a patient is potentially or actually infected, it means that 
her tissues are being invaded by pathogenic organisms of unknoun virulence and susceptibility 
to penicillin. Since it is safe to use, in large dosage, it would seem better judgment to give 
enough to care for all contuigencies. In this way there will also be much less danger of re- 
sistance to the drug occurring. 

Captain Harris, when he speaks of cesarean section, does not state whether these were 
classical, low, or extraperitoneal, and in this he is probably wise since the relative safety of 
these various approaches is still being debated. Probably the simplest conclusion today is 
that, in tlie presence of infection, any type of section is hazardous, and that the sulfonamides 
and penicillin have materially reduced the risk but have not completely eliminated it. 

The experiments in the use of penicillin in cases of relative sterility and repeated abor- 
tions are most interesting and it is to be hoped that the work will be continued. It might 
be extended with benefit to include the liusbands as well as the wives. 

DR. E. D. PLA&S, Iowa City, la. In an attempt to determine the effectiveness of 
penicillin given during labor in reducing the incidence of puerperal febrile reaetion.s, my 
associate. Doctor W. C. Kecttel, carried on a clinical experiment during the year ending in 
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port the hypothesis stated above. The study of this possible relationship is 
being continued on our service. 

In view of the clinically proved value of penicillin when used alone or as 
combined therapy in not a few conditions which before its discovery were for 
the most part treated expectantly — and frequently unsuccessfullj^ — a criticism 
that it is used promiscuously would seem unjustified. Until an antibiotic or 
chemotherapeutic agent with superior antibacterial aetivitj'- and with equal 
freedom from toxicity is discovered, it is believed that penicillin administered 
for the proper indications, either prophylaeticaUy or early in the course of in- 
fectious disease, and in adequate dosage will continue to serve in revolutionizing 
the management of obstetrical problems attended by infection. 

Summary and Conclusions 

1. The advantages in the use of penicillin in obstetrics over other chemo- 
therapeutic agents are discussed, as well as its efficacy and compatibility with 
other agents in combined therapy. 

2. The possibility of abortifacient or oxytocic properties of penicillin is 
discussed, and clinical evidence is presented which suggests that such reaction 
reported early in its use, for the most part in patients undergoing antisyphilitic 
treatment, was the result of impurities in the drug or of therapeutic shock. 

3. The significance of bacteriologic diagnosis and sensitivity is discussed 
with their relation to dosage and therapeutic efficiency of penicillin. Penicillin 
resistance may rise in the presence of inadequate dosage. 

4. The modes of administration and relative efficacy are discussed. The 
intramuscular route has been found to be the method of choice in all but the 
most severe infections. 

5. An evaluation of the results of penicillin therapy in the various infec- 
tions complicating pregnancy is presented in a statistical analysis. The value 
of the prophylactic and very early use of penicillin in sufficiently large doses 
when it is indicated has been fairly Avell established. 

6. The possibility that pelvic inflammatory disease might be a factor in 
certain cases of infertility and in some cases of premature termination of preg- 
nancy is suggested. While there are insufficient data from the study to prove 
such a thesis, further investigation may reveal that such infections are 
sufficient indications for active therapy. With our present armamentarium, 
this includes penicillin. 
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twelve hours or more, or wlio in any way seems to be headed for trouble, should liave penicillin 
administered prophylactically. This is especially advisable if there is any likelihood of 
cesarean section being performed. 

DR. OTTO H. SCHWARZ, St. Louis, Mo. — ^Bacteriologic studies done years ago, not 
only in our clinic but at New York Lying-In, Hopkins, and Chicago Lying-in, showed very 
conclusively that anaerobic streptococci are the chief offending organisms in such services. 
I have for some time made an effort to find out just what the penicillin would do to the 
anaerobic streptococci and found notliing definite. Sulfonamides are of no use against 
anaerobic streptococci. Dr. Plass stated that they are not sensitive to penicillin, and Dr. 
Eastman pointed out they were. This causes further confusion, but since Dr. Eastman’s 
statement is based on actual bacteriological work, we must accept it. 

DR. HARRIS (Closing). — ^Dr. LaVake has raised the question as to what constitutes 
adequate penicillin therapy. In our experience the indications for discontinuing the drug 
after the acute signs and symptoms of infection subside depend upon the condition. We 
believe the practice of reducing the dosage when the acute phase has apparently been over- 
come will increase the incidence of recurrence, since oganisms which develop a degree of re- 
sistance to penicillin will not be affected by the smaller dose. 

In reply to Dr. Douglas: All our cesarean sections ^\•cre of the low cervical type ex- 
cept one classical in a patient who had a history of a previous classical section. 

From the interesting work they arc doing with penicillin in obstetrics, the remarks 
by Dr. Eastman and Dr. Plass are a real contribution. 
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Pebruary, 19i8. Alternate patients were given 300,000 or 600,000 units of penicillin in oil 
and wax as soon as -they were definitely in labor, and 300,000 units every twenty-four liours 
thereafter until delivery, with a single 300,000 unit dose post partum, twenty-four hours after 
the last antepartum injection. There were 465 patients in this series and 430 in the control 
group which received no antepartum antibiotics. 

All temperatures were taken by mouth five times daily, every four hours except at 2:00 
A.jr. Any elevation to 100.4° P. or higher Avas considered febrile. “One-day fever” was 
diagnosed Avhen the elevation persisted for less than twenty-four hours. The same criterion 
was employed in determining '^intrapartum fever. 

There Avas no significant diiference in the incidence of “one-day feA'ers” and “intra- 
partum fevers” in the tAA’O groups, possibly indicating that they are not commonly due to 
infections, or that, if infectious in origin, the etiologic organisms are not penicillin sensitive. 

TAvo-or-more-day fevers occurred in 10.2 per cent of the control series, as against 7.0 
per cent in those receiving an initial penicillin dose of 300,000 units, and 3.0 per cent for the 
series given 600,000 units at the onset of labor. In the AA'hole series there were tAvelve un- 
treated patients aa’Iio had fever for more than three daj-s, as compared Avith only tAvo in the 
treated series. This appears to indicate that the more persistent puerperal fevers are more 
likely to be due to aerobic gram-positive bacteria that are sensitive to penicillin. , The evi- 
dence also appears to support the concept that a fair proportion of postpartum infections of 
the generative tract are the result of the inA’asion of anaerobic bacteria that genrally are 
resistant to penicillin. 

This work is being continued in an effort to determine Avhetlier there is any value in 
prophylactic administration of this antibiotic to normal Avomen Avith the prospect of normal 
parturition. At present, Ave are skeptical. On the other liand, Ave are already convinced that 
in prolonged labor, the exliibition of penicillin is reasonable and probably useful, particularly 
for the protection of the child from the dangers of amnionitis. 

• On the basis of our limited experience, Ave are also impressed by the value of ante- 
partum penicillin injections as a means of eye prophylaxis in the newborn. Conjunctivitis 
neonatorum appears to be less common folloAA'ing this form of indirect prophylaxis than 
after local applications of either 1 per cent sih'er nitrate solution or of penicillin-containing 
ointment. 

DE. NICHOLSON X EASTMAN, Baltimore, Md.— On Jan. 1, 1947, Ave initiated a 
study on the eflicacy of penicillin as a substitute for silver nitrate in the prophylaxis of 
gonorrheal ophthalmia. The object of that study, of course, had to do Avith ophthalmia and 
not Avith puerperal infection, but Ave Avere interested to knoAv the results Avith regard to the 
latter. Each mother received 200,000 units of penicillin intramuscularly at the onset of labor. 
If her labor extended beyond eighteen hours, this Avas repeated. Our puerperal morlsidity 
in 1947, judged by usual standards, was 3.8 per cent. In 1946 our puerperal morbidity had 
been 8.2 per cent, and in 1945, 9 per cent, and has never been below a figure of 8 or 9 per 
cent except for the year of 1947. 

After trying to explore other explanations for this reduction of puerperal morbidity 
bj' one-half, Ave felt that the injection of penicillin A\-as probably' the factor. Some plausi- 
bility to this hypothesis was lent by' the folloAA'ing circumstance. On Jan. 1, 1948, aa'c gave 
up the maternal injection of penicillin in labor and, for the first six months of this y'ear, our 
puerperal morbidity’ has returned to the preA'ious figure of 8 or 9 per cent. This is in agree- 
ment Avith Dr. Blass’s report, and it aa'us this clinical study that led us to the laboratory and 
prompted the study that Dr. Guilbeau and his associates made and Avliich Dr. Harris referred 
to this morning. They found that puerperal uterine cultures Avere sterile in 75 per cent of 
patients to whom penicillin had been administered routinely in labor, Avliereas in patients avIio 
had not received penicillin the great majority shoAved pathologic organisms. This leads us to 
believe that penicillin is lethal to most organisms that commonly cause puerperal infection. 
The clinical implications are plain enough; and it is our feeling that any AA'oman avIio has 
been in labor for eighteen hours or more, or any' Avoman Avho has ruptured membranes for 
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in this comimmicatioii to report our results. During tliis time yve were also de- 
veloping the use of continuous caudal analgesia in vaginal delivery and we ex- 
tended its use to cesarean section in 162 patient.s, rvithout a maternal death. 
We decided, however, that the continuous or fractional spinal was more applica- 
ble because of its simplicity of technique and the saving of time in waiting fo]* 
the anesthetic level to be reached before operation could be performed. In using 
continuous caudal analgesia, an average -of thirty-one minutes e]a])sed Imtween 
the initial injection and the lime the patient was ready to be moved to tlie 
operating room. In the use of spinal anesthesia tliere is usually only a Availing 
period of eight or ten minutes. Our results in continuous caudal, as previously 
reported, Avere satisfactory from the standpoint of both the mother and the 
child. During the period from Januaiy 1, 1941, to June 1, 1948, cesarean section 
Avas employed as the method of deliA’ciy in 1,378 patients. Because this com- 
munication is a report of our ob.serA'ations of continuous spinal anesthesia, Ave 
shall disregard an analysis of the 378 patients to AAdiom other types of anes- 
thesia Avere administered. 


Tablv. TI 


Total number of deliveries 18,980 

Total number of cesarean sections 1,378 

Incidence of cesarean sections 7.2% 

Total incidence of cesarean sections from 1929 to 1948 0,3% 


Our incidence of cesarean section during this interval of seven and one-half _ 
years Avas 7.2 per cent, AAliile the incidence for the nineteen years betAA’’een 1929 
and 1948 Avas 6.3 per cent. This incidence of cesarean section is high AA’hen com- 
pared AAuth other statistics and there are seA'eral relevant factors Avhich A\m be- 
lieve should be pointed out. Our hospital admissions in this Division average 
about 65 per cent priA^ate patients and 35 per cent Avard or seiwice cases. Our 
staff ^ is composed entirely of men aaJio are recognized in our community as 
specialists and, therefore, a large number of patients are referred to them by 
outside physicians aaIio have already recognized some abnormality necessitating 
abdoniinal delivery. Furthermore, during the last ten years AA^e liaA’e increased 
our incidence of cesarean section in both abruptio and placenta previa and, 
contrary to opinions expressed recently by Avell-knoAvn authorities, our tabulated 
results shoAved an improvement OA^er the results obtained by the more conserva- 
tive treatment of these conditions. Again, aa'c have increased our incidence of 
cesareans in pre-eclamptic toxemia Avhere interruption of the pregnancy be- 
comes a necessity and Avhere the baby is almost ahvays premature. We belieA^e 
that cesarean section in these patients has been directly responsible for the sal- 
A-aglng of many more of these premature babies. We have also adopted the 
policy of doing a repeat cesarean in most cases, regardless of the indication for 
the fiivst cesarean. For many years Ave did not adhere to the dictum, “once a 
cesarean, ahvaj^s a cesarean,” and alloAvcd many of our patients Avho had had a 
])revious cesarean section for a temporary indication, such as placenta preAda, 
to deliver vaginally. The stress and strain on the accoucheur during these 
labors and a feAv disastrous results from ruptured uteri caused us gradually to 
become believers in repeat cesarean sections. Occasionally, A\4iere'’the baby is 
smalt and the cervix is dilated or is easily dilatable, Ave do deliver the patient 
vaginally but the majority of .sub.sequent deliveries are by the abdominal route. 

Til Table HI aac June .shoAni the A'az‘iou.s t.ype.s of ane.sthesia used but if aa'c 
had included those patients^ operated upon under fractional spinal by members 
of our staff in other institutions, the .series Avould total approximately ! 100 AAuth 
no additional maternal deaths. ’ 




^CONTINUOUS SPINAL ANESTHESIA IN CESAREAN SECTION- 

Clifford B. Lull, M.D., and John_0. Ullery, M.D., Philadelphia, Pa. 

(From the Division of Ohstetrics and Gynecology , Pennsylvania Hospital, and the 

Philadelphia Lying-In Hospital) 

D uring the past decade there has been a very marked improvement in the 
scientific management of women during pregnancy and parturition, which 
has resulted in a noticeable decrease in maternal mortality. A report of one 
thousand cesarean sections^ performed under one type of anesthesia presents onU'- 
a part of this general picture and a few of the more pertinent factors which 
our study elicited are shown in Talile I. 


Table I. 


In the last ten years there has been: 

a 72 per cent decrease in over-all maternal mortality, 
a 91 per cent decrease in maternal mortality from infection, 

a 77 per cent decrease in maternal mortality from hemorrhage, 

a 73 per cent decrease in maternal mortality from toxemia, 

a 23 per cent decrease in maternal mortality from heart disease. 

Among cesarean sections in the last ten years there has been: 

an increase of 127 per cent in the use of low-type sections. 
From 1943 until the present there were: 

0 maternal deaths from infection. 


In the last five years there were: 

0 maternal deaths from hemorrhage. 

In the last 1,628 cesarean sections there have been: 
0 deaths from anesthesia. 


It is noted that in the last 1,628 cesarean sections performed, there has 
been no death attributable to anesthesia. The last death from anesthesia oc- 
curred in 1938, when a very high-strung, nervous individual was given Avertin 
before being taken from her room to the operating theater. This patient died 
very suddenly while being transferred to the operating table. Following 
Lemmon’s introduction of fractional spinal anesthesia into general surgciy in 
1939, we began to consider its use in cesarean section. Our experience with 
single-dose spinal had not been too satisfactory and we had discontinued its use 
about ten years prior to this date. Durmg this interval we had performed most 
of our cesarean sections, when possible, under local or some form of general in- 
halation anesthesia, usually nitrous oxide and oxygen. It had been our ex- 
perience that most of the babies born to mothers who had been deeply anes- 
thetized, particularly with ether, at the time of cesarean section, had to be re- 
suscitated immediately following birth, ^vhile those babies born to mothers who 
had local infiltration anesthesia for cesarean section, usually cried immediately. 
It was, therefore, more in the interest of the baby, than for the sake of the ad- 
vantages to the mother, that we began in 1941 to use fractional spinal as the 
anesthesia of choice in our cesarean section patients. Up to June 1, 1948, we 
had performed 1,000 cesarean sections using this technique and it is our purpose 
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c.c. of spinal fluid at tlie end of the o])eration which were found to contain any- 
where from 7 to 20 per cent of the drug used. Tiierefoi'e, if a circulatory col- 
lapse should occur, the withdrawal of the .spinal fluid would also j'emove part 
of the anesthetic agent. Table V shows the average di-op in .systolic pi’cssure in 

tills SGl'lGS. 

Table VI shows the average do.sage of the drug used. In this .se]'ie.s there 
were 71 cesareans in which only lo to 30 mg. of the drug were required for the 
entire operation. We gradually decreased our dosage with the idea that com- 
plication would be less likely to develop if less of the drug were used. This we 
believe is one of the advantages associated with the fractional method. It might 
Ije of interest to know that in this group of 1,000 ]3ationt.s, the anesthetic was 
administered by 38 diffei'ent individuals, all of whom adhered rigidly lo the 
technique as outlined. The technique of administering continuous spinal ane.s- 
thesia is as follows: 

One liour prior to operation, the patient is given 1.5 grains of the same barbitui-aie 
whieli was given as sedation the previous evening. 

One-lialf hour before operation, the blood pre.‘<sure is recheckccl. If tlie systolic, pressure 
is below 130 mm. of mercury, a vasopressor drug is given; usually three-fourths of a grain 
of ephedrine hydrochloride. IVe believe it is important lo give the drug one-half hour before 
operation for the best results. Should the pressure be above 1.30 mm., no drug is given at 
this time. 

■\Vhen the patient is brought to the operating theater .she is placed on her side, on a 
table upon which there is a special mattre.ss designed by Dr. Lemmon. 

Under aseptic precautions, the initial skin wheal is made with procaine, between the 
first and second, or second and third lumbar interspaces. A stainless steel safety needle is 
inserted into the subarachnoid space. With the needle in one of these interspaces, the drug 
will reach above the umbilicus and will produce the desired level of anesthesia with the mini- 
mum amount of dosage. 

A 10 c.c. ampule of procaine in Ringer’s solution is then opened and placed in the sy- 
ringe. This is a 1.5 per cent solution of procaine containing 15 mg. per c.c. The syringe is 
then connected to the tube, which is filled with the solution to expel the air. The tube is then 
connected to the needle and the initial dose is given. The average initial dose is 15 mg. 

The patient is then turned on her back and placed in a five-degree Trendelenburg posi- 
tion. The needle is then checked to determine whether it is still in the subarachnoid space. 
This is done by aspiration with the syringe. If no fluid is aspirated, the needle must be ad- 
justed until there is a free return flow. 

The length of time for the establi.shment of anesthesia is usuallj' five to ten minutes, 
during which time the abdominal field is prepared and draped. If the level of anesthesia is 
not satisfactory, an additional 1 c.c. of procaine is given. 

The blood pressure, pulse, and respirations are taken every five minutes during the 
operation. 

The .systolic pressure seldom drops more than 10 to 12 mm. and in many patients there 
is a drop of less than 10 mm. of mercury. If the .systolic level reaches 90 mm. or less, 
three-fourths grain of ephedrine hydrochloride is given hypodermically and glucose in saline 
solution is given intravenously. Plasma should be available. If there is a persistent fall in 
blood pressure, the vasopressor drug is given intravenously 

If the anesthesia begins to wear otT or the patient complains of discomfort at any time 
during the operation, additional doses of procaine can be given, usually in 0.5 to 1 c.c. 
dosage, which represents 7.5 to 15 mg. of the drug. 

During the past year and a half we have been starting a continuous drip solution of 
Pentothal sodium, 0.5 per cent, at the rate of 45 drops per minute when the operation begins. 
This quiets the patient but does not put her to sleep. Following the extraction of the child 
it is increased to about 90 drops a minute. This allows the patient to hear her baby cry and 
to know that he is all right. On increasing the dose of Pentothal .she then sleeps through the 
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Table III. Cesarean Sections From Jan. 1, 1941, to Jene 1, 1948 


Performed under continuous spinal 1000 

Performed under continuous caudal 162 

Performed under general anesthesias 174 

Performed under local infiltration 5 

Performed under single injection spinal 37 


When tve first instituted the use of fractional spinal we decided to confine 
ourselves to the use of only three drugs; not because we thought these three 
were more satisfactory than others on the market but rather in order to simplify 
and better control our studj'- of this series. In some of our experimental work 
Avith caudal Ave found that procaine in Ringer’s solution seemed to have a more 
lasting effect than either Metycaine or procaine hydrochloride."' Table IV shoAvs 
the number of patients to Avhom these drugs Avere administered for spinal anes- 
thesia. 


Table IV. Drugs Used in Continuous Spinal Anesthesia Cesarean Sections 


Metycaine, 1.5% 

692 

Procaine in Ringer’s Solution 

194 

Procaine liydrocliloride 

114 


Table V. Average Drop op Systolic Blood Pressure in 1,000 Cases op Cesarean 
Section Under Continual Spinal Anesthesia 


Metycaine (692 cases) 13.0 mm. of mercury 

Procaine in Ringer’s Sol. (194 cases) 1.5 mm. of mercury 

Procaine liydrocliloride (114 cases) 11.5 mm. of mercury 


One of the most frequent complications that occurred Avhen Ave Avere using 
single-dose spinal years ago Avas the development of marked hypotension. Dur- 
ing our earl}’- use of continuous caudal and before we kneAV hoAV to combat this 
condition, Ave noticed that the unborn child Avas definitely affected, as evidenced 
liy the tumultuous movements which occurred in the uterus during the period of 
hypotension. We are not condemning single shot spinal because if it is given 
properly this complication can be avoided. Since the technique of administration 
has been refined and the drugs used today are less toxic, most anesthetists do 
not fear hypotension. It Avas our belief that if the patient Avere given small 
doses to liegin AAnth and then they Avere gradually increased until a satisfactory 
level of anesthesia had been obtained, there Avould be less opportunity for com- 
plications to develop. In most patients, any serious complication Avill usually 
develop Avithin a period of five or ten minutes after the initial injection. Al- 
though it is contended that neurogenic fixation of these drugs occurs within 
from six to tAventy minutes after they are administered, Hingson et al.,^ in 
studying 100 patients AAdio had fractional spinal anesthesia, removed several 


Table VI. Average Dosage of Drugs Used 


All drugs 

65.9 

mg. 

IMetycaine 

58.01 

mg. 

Procaine in Ringer ’s solution 

71.4 

mg. 

Procaine liydrocliloride 

Number of cesarean sections done with 

108.9 

mg. 

15 to 30 mg. of anesthetic drug 

71 



*At our request, the Abbott Laboratory very kindly made up for us some procaine in 
Ringer’s solution to be used in our study. 
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])eriences in previous vaginal deliveries or because tlie patient was in the late 
third or early fourth decade of life, and particularly wliere the fulfillment of 
the desire for offspring was of paramount importance. We performed nine 
cesareans because the mothers were Rh-negative and the fatlicrs were Rh-posi- 
tive, with change in the titers. At the present time we are of the opinion that 
if these patients had been allowed to go to full term and had Ijeen delivered 
vaginally, these babies would have been normal children and we would not have 
had to deal with the problem of prematurity. There were two patients witli 
leucemia; one who conies under the classification of previous section, liaving had 
one section performed in another institution because of cephalopelvic dispro- 
portion, and one who had made several ineffectual attempts at going into labor 
and because of her rapid downhill progress it was thought best to terminate tlie 
pregnancy in this juanner. As ivill be seen by tliis table, there were more tlian 
1,000 indications for cesarean section. This is explained by the fact that in 
several instances there ivas more than one indication for the operation. 

Table IX. Number of Failures Under Continuous Spinal Anesthesia; 27 


Technical failures 10 

Level not sufficiently high to proceed 
with operation, supplemental anesthetic 

necessary 17 


Among the patients who were scheduled for operation under this technique, 
there were 27 failures ; ten were technical failures as the anesthetist was unable 
. to insert the needle properlj’-, and in seventeen a satisfactory level could not be 
obtained in spite of increased do.sage of the anesthetic drug. In five of these 
seventeen patients, the needle had been dislodged in moving the patient and this 
was not recognized until after the abdominal incision had been made. Further 
instillation of the drug was not possible and a supplemental inhalation anes- 
thetic became necessary. 

The maternal mortality in this series included one case of leucemia, with 
tlie death occurring 12 days after operation. This patient had a rapidly pro- 
gressing acute leucemia and death ivas due to this disease. Autopsy showed a 
perfectly healed uterine scar. Refinement of technique and emphasis on the 
choice of anesthetic, and the choice of the type of operation performed in these 
patients, will unquestionablj^ give rise to the reporting of otlier large series with 
no maternal mortality. Waters' reports no deaths in the last 650 cases at the 
IMargaret Hague Maternity. He ascribes the low cesarean mortality largely to 
tlie selection of the opei’ation. In this we concur. The decrease also may be 
attributed to the development and use of the various antibiotic drugs but we are 
strongly of the opinion that it is a combination of clioice of anesthesia and type 
of operation which is most important. 


Table X. Fetal Mortality 


1. Stillborn 

!i. Abruptio placentae 

b. Malprepentation 

c. Premature (7 montlin) dealli 

Operation, twisted ovarian cyst 

2. Neonatal 

a. Prematurity 

b. Cerebral hcmorrliage 

c. Congenital lieart disease 

d. Eh, erythroblastosis 

e. Hj’drocophalus and spina bifida 

f. Congenital atresia of esophagus 
Total fetal deaths 

Uncorrected fetal mortality 



23 

1 

4 

3 

1 

1 


33 


47 

4.7% 
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remainder of tiie opei’ation but is usually awake when she leaves the operating table. An 
oxytocic drug, usuually a preparation of Ergotrate, is given as a routine procedure and ihe 
})atient, while still on the table, is also given one-fourth grain of morphine. Upon her return 
to her room, the patient is placed flat in bed and allowed to have fluids and soft food on the 
day of operation. 

Table VII. Type Cesarean Section 


Low classical 

479 

Low flap 

452 

Extraperitoneal 

53 

Cesarean hysterectomy 

16 


TaMe shows the various tx^DCs of cesarean ijerformed upon these 1,000 
patients. The incidence of low section has increased 127 per cent in the last 
ten years. We do not do the low section as a routine procedure, particularly 
when the operation is electee and when a previous cesarean section has been 
performed, or when sterilization is to he carried out. Our results with the extra- 
peritoneal type of operation have been extremely satisfactory and we lielievc 
this is the procedure of choice in potentially infected eases. We do not believe 
that cesarean hysterectomy is preferable to the extraperitoneal operation in 
these infected eases. Neither do we feel that hysterectomy is necessary in order 
to produce an effective sterilization. The cesarean hysterectomies performed in 
this series were upon patients who had complicating myomatous tumors. 


Table YIII. Indications for Cesarean Section 


1. Cephalopelvic disproportion 

2. Pelvic tumors 

3. Abruptio placentae 

4. Placenta, previa 

5. Toxemia of pregnancy 

6. Cardiac disease 

7. Pulmonary disease 

8. Kidney disease 

9. Elderly nullipara 

10. Eeeent or extensive vaginal plastic 

'a. Previous section 


11. Elective cesarean sections 


32. Dystocia syndrome 
1.3. Prolapsed colostomy with obstruction 

14. Uterine inertia 

15. Leucemia 


b. Overvaluable baby 

c. Difficult previous delivery 

d. Uterine anomalies 

e. Prolapse of cord 

f. Diabetes mellitus 

g. Malpresentation 
li. Kh syndrome 


382 

30 

32 

62 

42 

IS 

5 

4 
25 
40 

268 

14 

9 

5 

6 
2 

40 

9 

40 

1 

5 

1 


Table VIII shows the indications for cesarean section in this series. TJiis 
classification of indications was adopted by our .staff several years ago. All ol 
our cases of cephalopelvic disproportion are x-rayed and the films are discussed 
by some member of both departments. Although we have increased tlie number 
of cesareans performed in abruptio and placenta previa, Ave do not believe that 
all of these patients should be delivered by this metiiod. HowcA'cr, Avliere there 
is any doubt, Ave perform a cesarean section rather than employ eon.servaliA*e 
treatment. Our incidence of cesarean section in cardiac disease lias decreased 
considerably since the advent of the various forms of conduction anesthesia foi‘ 
A'aginal delNery. In this group, 268 patients had had previous cesarean section. 
There AA^ere fourteen electiAm operations perfoi’ined because of disastrous ex- 
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to bo fat. About one week before entry in the hospital, she developed a pain in the left 
lower quadrant. She had no nausea, vomiting, urinary symptoms, nor bowel disturbance. She 
went to bed because of the pain and after one week she felt well again. Slie complained of 
considerable fatigue during this time. 

Physical Examination. — Temperature, pulse, respiration, and blood pressure were normal. 
She had a normal feminine habitus (Fig. 1). There was mild hirsutism of the face, especially 
of the upper lip and chin (Fig. 2). No chest hair was present. The breasts weie small. 



Fip. 1. — Photograph shows normal feminine habitus. 


The pubic hair was heavy and dark with mild tendency toward masculine distribution. Heavy 
growth of hair on the lower extremities was noted. The abdomen t\as enlarged to the size 
of a six months* pregnancy. On palpation, a mass could be felt arising from the pelvis 
wliich gave one the impression of encysted fluid. A questionable fluid wave was present. 
No shifting dullness was noted. The abdomen was tympanitic above the mass and dull over 
it. No sounds were heard over the mass with the stethoscope. No other masses were felt. 
The liver kidneys, and spleen were not palpable. Pelvic examination revealed heavy pubic 
hair normal external genitals, with the exception of a markedly Iiypertroidiicd clitoris 
(Fig. 3). The hymen was intact. The vagina and cervix were normal to palpation. The 
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Table X shows the fetal mortality. This was nneorrectecl and several of 
these babies were quite premature. In 986 babies born alive in this series, only 
one required actual resuscitation other than clearing out the upper respiratory 
passages. This occurred in a 6% months’ premature infant born to a patient 
who had a premature separation of the placenta. This babj^ died five hours 
after delivery but weighed only one pound, twelve ounces. 

Tablh XI. Morbidity 


Endometritis 

'll 

Pyelocystitis 

34 

Mastitis 

13 

ThrombopMebitis 

10 

Intercurrent infection 

13 

Dehydration 

2 

Morbidity — cause unlinown 

12 

Wound infection 

21 

Atelectasis 

1 

Postoperative reaction 

26 

Transfusion reaction 

4 

Drug sensitivity 

1 

Total 

214 — 21.4% 

Table XI shows a 21.4 per cent morbidity, based on 

the standard of an 

elevation of temperature of 100.4° F. on any two days during the first ten days 

but excluding the first 24 hours after delivery or operation. 


Table XII 


Number of Patients Eeqtiiring: 


1. Intravenous glucose 

31 

2. Supplemental vasopressor drugs 

238 

3. Blood transfusion 

9 

Distention : 


Mild-moderate 

32 

Wangensteen drainage 

4 

Headache: Postspinal headache 

16 

Neurologic Complications 

0 


Table XII is interesting from several standpoints. In this series we did 
not routinely give intravenous fiuids except for a definite indication. Two 
hundred thirty-eight of these patients had developed sufficient hypotension to 
warrant the giving of supplemental vasopressor drugs. Nine required blood 
transfusions and were all patients wdth serious hemorrhage from abruptio or 
placenta previa. We 'have been particularly impressed by the small number of 
patients who suffered from distention follo'vving cesarean section. It was neces- 
sary to institute Wangensteen drainage in only four patients in this series of 
1,000. Although the resident staff had been instructed to write on the record 
any incident of headache, there were onlj^ 16 postspinal headaches recorded. 
This figure we believe to be incorrect. We are sure that there were several more 
but the headaches were not of sufficient severity to be brought to the attention 
of the visiting staff. In reviewing our impressions concerning spinal headache 
occurring in conjunction with the single-dose spinal and with the fractional 
method, we feel that there has been a comparatively small number in this series. 
We hesitate to consider the po^ibility that the fractional method is responsible 
for this decrease in incidence of postspinal headache since we do not have ac- 
curate statistical data to sub.stantiate our belief. We did not become spinal 
headache conscious until after we had used this method for two or three Aeais. 
This postoperative complication, as we have seen it, is a troublesome one m as 
a rule is relieved almost immediately by the application of a wasp gii’dle or in- 
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sertion of an inflated rubber Ijladder under a liglit binder. We liave .seen one 
or two instances in our gynecological service where the headache has been pei-- 
sistent over a period of several days and nothing seemed to relieve the patient 
except keeping her perfectly flat. At the present, time we are delivering a large 
number of our obstetrical patients by the use of saddle block or terminal one- 
dose spinal and are attempting in this series to obtain muck more accurate data 
concerning the incidence of headaches in these patients. In this series there 
were no neurological complications although there have been reports of serious 
complications in the nervous system following use of .spinal. We believe that if 
the technique is meticulously carried out these complications will be reduced 
to a minimum and we feel very .strongly that the use of either fractional^ or 
single-dose spinal anesthe.sia should not be condemned because these complica- 
tions occasionally occur. 


Summary 

We believe that our experience in studying this rather large series of pa- 
tients, using the above outlined technique, has shown us many advantages of 
this method. The safet.y of continuous spinal anesthesia lies mainly in adhering 
to a rigid technique and we believe that the use of a .smaller dose of the drug 
is an additional safeguard to the patient. This method also permits more con- 
trollability. The ease of administration alloAvs it to be given by many different 
individuals, although we do not feel that a patient who has a spinal ane.sthetic 
of any sort should be supervised by anyone other than a trained anesthetist" 
who has had experience in the use of all forms of conduction anesihesia. The 
excellent contraction of the uterine musculature with a minimal amount of 
blood loss is outstanding. The absence of narcosis in the baby offers one of the 
greatest advantages. This is particularly true where the baby is premature, 
as most of these will establi.sh respiratory efforts almost before they are ex- 
tracted from the uterus. Because of this fact, care should be taken to aspirate 
as quickly as possible the amniotic fluid which might be in the infant’s mouth. 
Relaxation of the abdominal wall enables the operator to perform the operation 
with facility and dispatch. This type of anesthesia causes no disturbance of 
previously existing pathology in the respiratory, circulatory, or genitourinary 
sy.stem of the mother as the drugs used are low in toxicity and a minimal dosage 
is employed. The postoperative convalescence of these patients is marked by 
extreme comfort as compared with those given a general anesthetic and the 
postoperative complications such as distention and vomiting are kept at a mini- 
mum. We do not feel that the postoperative complication of spinal headache 
in this series occurred frequently enough to warrant criticism of the method 
used. 

Conclusions 

Our analysis of 1,000 women delivered by cesarean section under fractional 
spinal anesthesia has demonstrated to us the following facts : 

That, in addition to manj other impi'ovements in operative technique of 
which we ai’e cognizant, fi actional spinal anesthesia is definitely a safeguard to 
the operation of cesarean section. 
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That Ave should not condemn single-dose spinal anesthesia, as we laiow that, 
in proper hands, complications which may result from the large single-dose 
injection can be avoided. However, we do feel that a Avord of caution should be 
added AAdien spinal is given by that method. 

That AA^e prefer the fractional spinal to the single-dose method because of 
its safety and the many advantages of administration AAdiich it affords. 

That in order to bring our maternal mortality to an irreducil)le minimum 
Ave must surround all of our patients Avith every safeguard available. In cesar- 
ean section Ave believe that fractional spinal anesthesia is another safeguard. 

807 Spruce Street, Philadelphia 7 

255 South 17th Street, Piiil.adelpiiia 3 
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Discussion 

DE. S. A. COSGEOA^E, Jersey City, N. J. — This presentation is of special interest be- 
cause it exhibits the qualities which make for a great clinic, that is to say, the restless search 
for constant betterment in method and in concept. There is perhaps no one who can better 
appreciate the extent of this sliift of base over the years in relation to anesthesia, and I very 
sincerely rejoice with the authors of the paper on the extensive and discriminating work 
which they have done with a variety of forms of lower-neuron anesthesia and analgesia, and 
their ready acceptance of those techniques which from time to time apjiear to merit their con- 
tidence most. The decrease in general maternal mortality at the Philadelphia Lying-In is 
outstanding, and the very low postcesarean death rate is remarkable and commendable. The 
authors report an incidence of cesarean section of 7.2 per cent in a service which represents 
G5 per cent of private cases. It is hardly necessary for them to defend this incidence so ex- 
tensively, because it is the same excuse we all use to justify a higher incidence of section in our 
private work than we permit our Eesidents to use in the Ward Service cases. The very de- 
cided shift toward the lower segment type of operation, the moderately extensive use of 
extraperitoneal section, and the xiractice of reserving cesaiean hysterectomy for other in- 
dications than uterine infection are all salutarj- trends. About the only detail in the whole 
paper with which I do not concur is the plan always to do repeat sections on women who 
have had any kind of section, for any kind of an indication previously, in order to eliminate 
tlie '‘stress and strain on the accoucheur during these labors.” I am interested that the 
Philadelphia experience has shown that for this Avork procaine is the most acceptable drug. 

I am also interested in the suggestion that this is best administered in Einger’s solution, 
although we have not personally had experience rvith this detail of technique. 

For a considerable time Ave have been starting a continuous drip of glucose-sodium 
chloride solution before any spinal anesthesia is started. Not only does this appear to have 
the adA’antage of stabilizing the circulatory status, but it pre-establishes a channel through 
AA-hich Amsopressor drugs, oxytocics, supplemental anesthetics such as Pentothal, plasma, and 
blood, may all be readily used as they may be indicated. 

Finally, I Avaht to stand shoulder to shoulder with Drs. Lull and Ullery in their 
advocacy of loAver-neuron anesthesia for all the operations of obstetrics, in the interest of 
both the mother and the fetus. Neither I nor they care to dictate to anyone else the precise 
form of such anesthesia employed. Nor do Ave haA'e the slightest interest AvhateA'cr in forcing 
our own opinions and practices on others. I do hope, hoAVCA'cr, that the significance of this 
splendid presentation, AA'ith every essential of which I thoroughly agree, Avill not be lost on 
those AA'ho haA’e so far faded to appreciate the adA'antages of these forms of ane.'^ihesia oAer 
those AA’hich so needlessly, and frequently so harmfully, obtimd the higher cerebral centers. 
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DE. M. PIERCE RUCKER, Richmond, Va— It has not been so very long when to 
have delivered 1,000 eases per vaginam with but a single death would have been considered 
a noteworthy feat. Drs. Lull and Ullery report a thousand cesarean sections with 
one maternal death and that from leucemia 12 days after delivery. Their fetal mortality, 
4.7 per cent, also deserves comment. Furthermore, their series is unique in that the thousand 
sections were done under a single type of anesthesia. 

There is one disturbing aspect of this report. It is so good that it will certainly stimu- 
late others on the same scale. This will mean in many instances widening the indications 
for cesarean section in order l-j get number-s. For instance, our incidence of sections is less 
than 0.7 per cent. In order to get a thousand cases W'e will have to deliver 142,857 women 
or else widen our present indications. I Avish to add one more indication to Dr. Lull’s list and 
that is inadequate abdominal Avail. In June of this year a multipara Avas admitted to the 
Sheltering Arms Hospital AA'ith a tremendous postoperative abdominal hernia and cellulitis 
of the abdominal Avail. Her story Avas that 15 months previously an appendectomy had been 
done through a midline incision. When she began to get big Avith the present pregnancy the 
sear became black and soon the adjacent abdominal Avail became inflamed. She was treated 
AA’ith compresses of normal salt solution and AA'ith penicillin and the cellulitis disappeared. 
She returned to the hospital in August. The AA’hole uterus Avas in the hernial sac, and the 
overlying abdominal wall Avas very thin. The scar Avas still black and had begun to Aviden. 
Her temperature and pulse were normal. She Avas again treated AA'ith penicillin and com- 
presses and on August 2G Dr. EdAA'in Rucker did a section under continuous spinal anesthesia, 
using procaine dissolved in spinal fluid. He made a lateral incision and after doing a Ioav 
flap operation removed the redundant abdominal AA’all and repaired the hernia. The patient 
AA'as out of bed the next daj-. She had an afebrile postoperative course and she and her baby 
Avere discharged in good condition. 

There is another aspect of Dr. Lull’s paper that fills me AA'ith enA’y and that is his 
ability to predict a prolapsed cord so as to plan an elective cesarean section. He had six 
such cases. If he Avill teach me how to do that, I Avill add that to my indications. Other- 
Avise his indications for section are in the main the ones Ave have folloAved. We have not 
performed a section for heart disease nor have aa'c done one because the patient had had a 
vaginal plastic operation. I believe AA'e do feAver proportionately for placenta previa and 
the toxemias of pregnancy. On the other hand, AA'e did in our small series actually more for 
diabetes mellitus than did Drs. Lull and Ullery. Most of our cases of diabetes are referred 
to us and are treated by a specialist in that disease. In some of them the gonadotropic hor- 
mones get out of control at about the 36th AA'eek, and in such cases Ave usually do a section. 

In regard to the type of operation, our series since 1941, includes fourteen classical 
cesarean sections, thirty-one loAv-flap operations, and five extraperitoneal sections. One was 
done under nitrous oxide-ether, six under ether, eight imder ethelene, three under intravenous 
Pentothal, tAVO under local, ten under local Avitli Pentothal for the uterine incision, and nine- 
teen under continuous spinal anesthesia. One of our patients Avas operated upon in a neigh- 
boring city for premature separation of the placenta, and my notes in her case do not shoAV 
Avhat anesthesia Avas used. There were no naternal deaths. We had eight fetal deaths, in- 
cluding a nonA-iable 6 months’ baby whose mother had advancing tuberculosis and another 
about the same age Avhose mother was pre-eclamptic. 

I Avas interested to note that the authors noted no neurologic complications. None of 
our cases in AA'hieh a section was done had such complications, but two patients aa-Iio had been 
given continuous spinal anesthesia for vaginal delivery, developed spinal meningitis after- 
Avards. Both developed the meningitis after their postpartum examination at the fourth 
AA'eek. Both Avere extremely sick, but fortvuiately recovered. In neither case could bacteria 
be demonstrated by smear or culture, and in neither case could the internist ascribe a cause 
for the disease. This occurred during the Avar when discussion of infectious hepatitis had 
made us virus-minded. If Ave assume that the spinal injection Avere the cause, the prolonged 
incubation period and the sterile cultures would suggest a virus infection. A 1 per cent 
procaine solution in normal saline was used in each case. The solution was sterilized in the 
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hospital by boiling and the tubing, needles, syringes, etc., were autoclaved. The shin was 
prepared with tincture of iodine and alcohol and the anesthetist used sterile rubber gloves. 
Since this occurrence, we have not used continuous spinal anesthesia for vaginal delivery, but 
I still think it the most satisfactory anesthetic for a cesarean section. 

DE. LULL (Closing). — May I thank both Dr. Cosgrove and Dr. Eucker for their very 
kind discussion of this presentation. I Avas particularlj' anxious to ha^’e both of them discus.^ 
this paper because of their wide experience in the use of spinal anesthesia. We all look to 
Dr. Cosgrove as being one of the outstanding pioneers in this Avork. For many years I dis- 
agreed Avith Dr. Cosgrove concerning the use of spinal anesthesia, particularly in cesarean 
section cases. I now have reversed my opinion and agree most heartily Avith him and I be- 
lieve the statistics as borne out in this presentation will show that it is probably the safest 
anesthetic both for the mother and for the clvild. Both Dr. Ullery, my associate, and I feel 
that the use of fractional spinal is another safeguard to the Avoman undergoing an operation 
for abdominal delivery. When we started this Avork in 1941 Ave felt that Ave did not Avant to 
malce any definite report on our findings until Ave liad had a sutficientlj' large group of pa- 
tients and Ave therefore set arbitrarily on the number as being one thousand. As our series 
progressed Ave found that the manj' factors which Avere so satisfactory, such as small amount 
of blood loss, the baby being in such good condition; and the quick recovery of the mother, 
Avere so pronounced that it is only occasionally that Ave resort to any other type of anesthesia. 
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ELDERLY PRIMIGRAVID WOMEN- 


Lawrence M. Randall, M.D., and John Ciiampneys Taylor, M.D., 

Rochester, DiIinn. 

(From the Section on Ohsteirics and Gynecology, Mayo Clinic, ajjd the Mayo Foundation) 


A mong ijrimigravid women tlie problem of age and aging in re]atio7i to 
pregnancy and parturition is as old as tiie practice of obstetrics. 
Naturally, therefore, literature concerning this subject extends back to the 
ancients. Differences of opinion come to light most sharply for the first 
time in the attitude of Mauriceau and Madame Lachapelle. The former found 
that the labors of elderly primigravid women were longer and more severe 
than those of other primigraAud women and that these patients more frc- 
quentlj’’ suffered from eclampsia, lie stated that tlie weight of tlie children 
Avas greater than normal and that the mortality rate among them was greater. 
Lachapelle on the contrary maintained an optimistic attitude and remarked 
that “no doubt one often observes a slow and painful labor in the older primi- 
gravidas, but is it not the same in all ages?” She ventured the opinion that 
the proportion will be about equal. 


A similar division of opinion is somewhat apparent in the modern lit- 
erature. To those interested in the subject Ave recommend the thesis of Lundh 
published in 1926 as an exhaustiAm, interesting, and instructiAm exposition. 
Ilis material concerned 7,000 primiparas betAveen the ages of 13 and 47 years. 
Briefly his conclusions indicated a history of delayed onset of menstruation 
among elderly primiparas; an increase in the incidence of toxemia; the high- 
est incidence of premature labor among the younger group ; an optimitm for 
the duration of labor around the tAventy-second year of life Avith a gradual 
increase after the age of 25 years, coinciding AAith an increased inefficiency of 
the XTterns and ilgidily of the soft ])arts, and AAoth an increase in the incidence 
of o])erative delivery and damage to soft tissue. In the older group of par- 
turients he found a prolongation of the third stage of labor Avith an iucrease 
of necessary interA'CJition at that lime. lie repoi'ted no change in the Aveight, 
bodily length, or circumferenee of the head of the infants and no change in 
the ratio of sex among them. There Avas an increase of the number of tAvin 
]n-egnancies. Tie noted a considerable increase of infant morbiditj’- and mor- 
tality rates. 

A fcAV articles have appeared in the past ten years on this subject but 
the latest discussion before this society Avas by Quigley in 1930. The matter 
attracted our attention several months ago AAdien a primigraAud Avomaii 45 
years of age passed through n pregnancy and parturition Avith the facility 
of a AA'Oinan of 25 years, gwing cA'idence perhaps that her jAhysiologic age 
Avas more to be considered than her calendar age. 


‘Read at the Fifty-Ninth Anniial Meelinp: of the American A.ssociation of Ob.stetricianfc, 
GjTiccologists and Abdominal Sui goons. Hot Springs, Virginia, September 9 to 11, 1918. 
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A iiniforni definition for tlie elderly priniigravid woman does not seem 
to exist. Definitions are based on the actual age of the patient and vary from 
those more than 30 years of age to those more .than 35 years of age and in 
one instance to those more than 38 years of age. Accordingly, we selected 
data on three groups of primigravid patients from the records of the Mayo 
Clinic for comparative study: 250 who were 35 years of age or older, 516 
aged 30 through 34 years and 792 who were less than 30 jmars of age. Those 
data that seemed pertinent and which offer bases for comparison are 
enumerated and discussed herein. A number of patients came to us for 
emergency care having had prenatal care elsewhere or none at all. In some 
cases atteniiDts had been made to deliver the infant before the mother was 
admitted to our service, but except for an occasional comment these patients 
are not specially designated in the paper. As might be expected in any group 
of 1,558 gravid women numerous medical and surgical complications occurred, 
many only once or twice, and there seems to be no reason to catalogue all of 
them in this paper. 

Among the medical and surgical complications certain items evidence 
an expected trend. In the group more than 30 years of age significant disease 
of the thyroid Avas present eleven times. Ten patients were found to have 
adenomatous goiter and one had exophthalmic goiter. Three of these patients 
underwent operation during pregnancy. Of the 250 patients 35 yeai’S of age 
or older four had carcinoma. One patient had undergone radical mastectomy 
preAuous to an uneventful pregnancy and parturition. She died five years 
later as the result of an accident. One patient was found to have carcinoma 
of the breast when she was in the seventh month of gestation. Radical mastec- 
tomy Avas performed and the infant Avas later deliAmred by cesarean section. 
The patient died three years later of carcinoma. Another patient underAvent 
operation for adenocarcinoma of the rectum early in pregnancy and su])se- 
quently the infant Avas delivered by cesarean section. In one patient car- 
cinoma in situ of the uterine cerAUx Avas discoAmred at the time of the post- 
partum examination and Avas treated by total abdominal hysterectom3^ 

The older Avomen more often entered on pregnancy Avith an elcAmtion 
of blood pressure than the younger Avomen. At less than 30 years of age pre- 
existing hypertension Avas found in only 1 per cent of patients; from 30 
through 34 years of age it Avas found in 3.9 per cent, Avhile after the age of 
35 years 11.6 per cent of Avomen Avere found to liaAm an increase of blood 
pressure either before pregnancy occurred or very early in pregnancy. Thus, 
as Avould be expected, the vascular system becomes more Auilnerable Avith age. 
Many Avomen who liaAm hypertension pass through pregnancy Avithout in- 
cident if renal function remains normal but if toxemia becomes superimpo.sed 
on a pre-existing hypertension a serious situation exists. 

The incidence of toxemia of pregnancy increased Avith age. Those pa- 
tients less than 30 years of age experienced it in 10.7 per cent of cases ; from 
30 through 34 years of age toxemia was a complication in 13.7 per cent, Avhile 
of those 35 years of age or older 18.4 per cent suffered from toxemia. These 
patients haAung toxemia include all those in Avhom pre-eclampsia in its A^arioiis 
degrees of seAmrity deAmloped. Taa’'o patients avIio had eclampsia, both in the 
two older groups, Avere admitted for emergency treatment. _ Our over-all Jo- 
cidence of toxemia is approximately 6 per cent but in this sample of / 92 
Avomen less than 30 years of age from three separate years for comparison 
the incidence of toxemia Avas 10.7 per cent. 

The behavior of the uterus and ceiwix during labor reA’^ealed some dif- 
ferences. Among those patients experiencing vaginal delwei’y Avere a nnm- 
ber AAho AA'ere considered to haA^e uterine inertia, either primaiy or seeondaiy, 
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on wlioin. Diilirssen’s incisioJis were performed or in whom it ])ecamc neces- 
sary to complete the last 2 or 3 cm. of dilatation mannally. ^ Tims in those 792 
patients less than 30 j^ears .of age uterine ipertia^ was diagnosed 14 times, 
Diihrssen’s incisions were made in 3 cases and the dilatation of the eei’vix was 
completed manually in 2 cases, making a total of 19 cases (2.4 per cent) in 
which the behavior of the uterus and cervix constituted a _ complication of 
labor. Among the 516 patients from 30 through 34 j^eai's of age, uterine in- 
ertia occurred fifteen times, Diilinssen’s incisions were pei-forined in six cases 
and manual completion of cervical dilatation was pei’formed in three cases, 
a total of twenty-four cases (4.6 per cent). "When the patient was 35 yeai’s 
of age or older, uterine inertia was considered present in six of 250 patients, 
Diihrssen’s incisions were made in four and in six manual completion of 
cervical dilatation was performed, a total of sixteen (6.4 per cent). These 
numbers are small but thej^ indicate a trend. 

One may also consider the efficiency of the utei'us as I'efleeted bj^ two 
other conditions. Errors of rotation of the occiput Avere more frequently 
encountered among older than among younger women. Among the 792 le.ss 
than 30 years of age 33 errors (4.2 per cent) of anterior rotation that neces- 
sitated correction Avere present, from 30 through 34 years of age this oc- 
curred in 10.4 per cent and it occurred in 27 (10.8 per cent) of those patients 
35 years of age or older. These errors or failui-es of normal rotation Avei-e 
corrected bj^ Amrious means. The factor of inefficient expulsh’-e effort Avith 
perhaps the additional one of resistant soft pails is further reflected by the 
increase of necessary intervention at a higher plane in the pelvis among Avomen 
in the older age group. Thus, in the group of 792 AA’-omen less than 30 years 
of age, a midforeeps operation AA’-as performed in 10 cases (1.3 per cent) ; in 
the 516 Avomen from 30 through 34 years of age, 38 (7.4 per cent) required 
this procedure, and Avhen the patient Avas 35 years of age or older, 30 of 250 
(12.0 per cent) underAvent the midforeeps operation. 

Induction of labor by castor oil and Pitocin, rupture of the membranes, or 
insertion of a hydrostatic bag occurred more frequently among the older age 
gi-ou]) than among those A\dio Avere younger. At ages less than 30 years induc- 
tion of labor Avas performed in 34 (4.3 per cent) of 792 patients; fi-om 30 
through 34 years of age among 516 patients. 56 (10.8 per cent) undemvent in- 
duction of labor and in those patients 35 years or older 33 (13.2 per cent) 
had labor induced. These inductions AA-^ere performed most frequently in the 
presence of toxemia of pregnancy. 

The spread of occurrence of premature separation of the normally im- 
planted placenta and placenta preAua did not seem significant among these 
patients. In our experience at the clinic placenta previa has oceuri-ed in 
])rimigravidas in 19 per cent and in multiparas in 81 per cent of all cases of 
placenta prcAda, so that the number of AA’-omen among these groups AA’ho had 
placenta previa Avas too small to bear analysis. The incidence of manual re- 
moval of the placenta, postpartum hemorrhage, and postpartum insertion of 
an intrauterine pack Avas actually less in the older than in the younger AVomen 
but the totals are too small to merit comparison. 

' Premature rupture of the membranes occurred in 53 (21.2 per cent) of the 
250 AAmmen 35 years of age or older compared to a general average of 12 per 
cent, in the younger groups. Contraeled pehns Avas found in 41 (16.4 per cent) 
of 250 AVomen 35 years of age or older and in 56 (10.8 per cent) of the 516 
Avomeii aged 30 through 34 years. This difference is probably not significant. 

As Avould be e.xpeeted, the incidence and significance of myomas of the 
utei-us increased AA’ith age. Among the 792 Avomen less than 30 years of age 
myomas Averc noted only 15 times (1.9 per cent) but in 3 of these patients 
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myomectomy was performed during pregnancy. In only 1 patient in tliis 
group did the pi-eseiiee of myomas enter into the indications for cesarean sec- 
tion. In the remaining 12 of these 15 patients the myomas had no significant 
effect on iDregnancy or parturition. 

Among the 516 women 30 throngli 34 years of age, 39 (7.5 per cent) 
were found to have demonstrable myomas in the uterus. Twenty-one of these 
39 patients did not ‘experience any complications of pregnancy, parturition, 
or puerperium that could be attributed to the myomas. The remaining 18 of 
the 39 experienced some complication such as myomectomy, postpartum hem- 
orrhage, adherent placenta, or degeneration of the mjmmas, or underwenl 
cesarean section. 

■When the patients were 35 years of age or older, 42 (16.8 per cent) of 
these 250 women gave evidence of significant myomas in the uterus. In 30 
of these patients no serious comifiication could be attributed to the myomas. 
In 12 patients, however, various complicating factors arose such as were men- 
tioned previously and in 2 patients cesarean hysterectomy was performed. 

Table 1 reveals the methods of deliveiy among the three groups of pa- 
tients. It is to be remembered that these patients cover a period from 1924 
through 1945 and therefore represent a period of considerable change in ob- 
stetric practice. For example, the high forceps operation has ceased to be 
used but ill earlier days it was occasionally the only alternative in certain 
cases. We have always restricted the indications for podalic version and ex- 
traction, as is evident. Breech extraction was performed in about the same 
percentage in each group, indicating that, unless definite cephalopelvic dis- 
proportion exists, infants can be born by breech in primigravid women in all 
age groups. 


Table I. Nujibeb of Delta'euies Among Primigravid Women by Method of Delivery 


1 

method of delivery 

age of avomen, years 

LESS THAN 30 

1 30 THROUGH 34 


NUMBER 

1 PER CENT 




amm 

Spontaneous 

423 

53.5 

210 

40.6 

78 

31.2 

Low or outlet forceps 

303 

38.2 

209 

40.5 

91 

36.4 

Midforceps 

10 

1.3 

38 

7.4 

30 

12.0 

High forceps 

0 


2 

0.4 

1 

0.4 

Version and extraction 

0 


4 

0.8 

2 

0.8 

Breech extraction ' 

32 

4.0 

34 

6.6 

13 

5.2 

Cesarean section 

23 

2.9 

16 

3.1 

32 

12.8 

Craniotomy 

1 

0.1 

3 

0.6 

3 

1.2 

Total 

792 


516 





_ Cesarean section deserves further comment. AVe have always tried to 
individualize all treatment in obstetrics and have applied this princijile to 
the use of the cesarean operation as well. The incidence of the operation 
among those women less than 30 years of age is 2.9 per cent; it increases to 
3.1 iier Cent when the patient is from 30 through 34 years of age and rises 
sharply to 12.8 per cent among the patients 35 years of age or older. Our 
over-all incidence of cesarean section since 1934 is 3.5 per cent. It will be 
noted that the number of indications per operation also increases with age 
and that the type of indication changes (Table II). It is our policy to enpiloy 
a test of labor wlien the character of the pelvic contraction is suitable foi’ tbrs 
procedure and this was carried out in six of the patients 35 years of age or 
older, five resulting in cesarean section and one in deliveiy through the 
vagina. Nine of the sixteen cesarean sections pei’formed in the group fiorn 
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30 through 34 j^ears of age were iDrececled by a test of labor. Among women 
35 years of age or older and more frequently when more than 40 years of 
age, the factors of number of years of marriage, lessened remaining yep’S for 
reproduction, associated disease of the uterus, such as myomas, complicating 
vascular disease with or without toxemia, and coexisting oi- previous car- 
cinoma will weight one’s judgment and emphasize the factor of evidence of 
cephalopelvie disproportion as an indication for cesarean section. 

Table Jl. Ikbicatioxs rou Cesareax Section in Piumigravid Women According to Age 


AGE or WOMEN, YEAR.S 



LESS THAN 30 

30 THROUGH 34 

35 OR OLDER 

INDICATIONS 

(792 AA'OAIEN) 

(.516 AVOMEN) 

(250 AV-OMEN) 

Cephalopelvie disproportion 

13 

7 

15 

Breech pre.^entation 

3 

0 

4 

Placenta previa 

0 / 

1 

3 

Myomas 

1 

G 

i 

^ilalposition 

1 

5 

1 

Toxemia 

4 

i ^ 


Vaginal atresia 

0 

! 0 


Ovarian cv.st 

1 

0 

1 

Diabetes 

1 

3 

0 

Brain tumor 

1 

0 

0 

Ce.sarean hystereetoniA' 

0 

0 

3 

Heart disease 

0 

o 

0 

Previous infertilitv 

1 

0 

1 

Eadical resection of J)rea.st for 

0 

0 

1 

carcinoma 




Adenocarcinoma, rectum 

0 

0 

1 

Total 

26 

24 

46 

Opeiations 

23 

16 

32 


(2.9 per cent) 

(3.1 per cent) 

(12.8 per cent) 


Naturally, the number of jjatients having significant myomas increases 
with age, as mentioned previously, and, though myomas were not usually the 
sole reason for section unless they produced obstruction to the birth canal, 
they Avere often an added reason for the operation. Cesarean hysterectomy 
Avas perfoi'med tAAdce because of myomas and once because of a couA'^elaire 
uterus associated AAdth hemorrhage into the broad ligament. 

Toxemia alone, except in an occasional instance of fulminating toxemia 
that does not i*espond to treatment, particularly AAdien the cerAux is not ripe, 
is rarely considered an indication for section at the clinic. This condition be- 
came the indication or one of the indications in 8 of the total of 71 cesarean 
operations in all three groups. 

The remainder of the indications need no comment. It is to be noted 
that in the older age groups multiple indications Avere frequently jn-esent. 
The only maternal death in all groups Aims that of a primigraAdda aged 43 
years on Avhom a classic cesarean section A\ms performed in 1933 for central 
placenta previa and Avdio died on the third postoperative day, the diagnosis 
being peritonitis and paralj^tic ileus. No neerop.sy Avas obtained.' 

Six reports concerning elderly primigravidas AAdiieh appeared betAveen 
1931 and 1944 Avere taken at random. The fetal mortality rate averaged 6.1 
per cent. The incidence of cesarean section averaged about 14 per cent, 
though this average perhaps is not truly representative, for there Avas great 
A-ariation of the incidence. The maternal mortality rates after cesarean sec- 
tion likeAvdse differed greatly. The six reports listed no deaths in one group 
of 31 patients- aaOio undei-Avent cesarean section, no deaths in 35 patients,® 
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corpus could not be felt but tlie lower pole of a mass filling the cul-de-sac and extending 
above the. umbilicus was noted. Eeetal examination confirmed vaginal palpation. Laboratory 
data: Urinalysis, negative; blood count: red blood cells 3,540,000, white blood cells 8,050, 
hemoglobin 11.9 Gm. Dift’erential count was normal. There was slight hypochromasia of the 



b’ig. 2.— Hypertrichosis of upper lip, thick eyebrows, anO recession of hair about forehead. 



Fig-. 3. — Hypertrophy of clitoris. . 


Aed blood cells. Platelets appeared adequate. Blood Kahn test negative. Her blood tj-ping 
was group B, Eh positive; The diagnosis was ovarian cyst, probably a masculinizing tumor 
With possible torsion of the pedicle. Unfortunately, through a misunderstanding, urine was 
hot collected preoperatively for determination of l/-hetosteioids. 
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Twenty-tlii-ee of 251 infants ])orn to the 250 women 35 yem-s of age or 
older did not sur\dve. Four of these deaths may be cliarged to operjitive 
vaginal delivery. In one instance forceps delivery failed in a case ol cephalo- 
pelvic disproportion, the infant died in the second stage of ]al)or and ci’aniot- 
omy was performed. A difficult midforceps operatio 2 i re.snlled in a .stillbor]i 
infant in one case. One infant died in the neonatal period after a low forceps 
delivery bnt postmortem examination was not permitted. The last oi these 
four infants died during a version and extraction. In four infants hydi'o- 
cephalus was present and in one anencephalus was found. Seven infants were 
macerated when born. Twins, rveighing 1,000 Gm. each at birth, died dining 
the neonatal period. One infant succumlied to erythroblastosis. Three in- 
fants died in the uterus but were born before maceration occuri-ed and one 
infant died as a result of prolapse of the umbilical cord. 

The expected date of confinement is not calculated udthout error. The 
obstetrician uses other criteria to estimate the ripeness of a pregnancy but to 
the patient the calculated date assumes much importance. "We have checked 
this date against the fetal mortality rate. The results indicate that po.st- 
maturity calculated on this basis assumed no importance in the fetal mortality 
rate but that prematurity greatly influenced fetal salvage. 

As has been indicated previouslj'', those who have Avritten eoneei’ning the 
elderly primigraAdd Avoman haAm appx’oached the subject from variable jioints 
of vicAV. This Amriation probably stems from the occurrence that motivated 
the construction of a paper on the subject. One develops a ])lan oi‘ philosophy 
of the practice of medicine generallj’ and obstetrics in particular, partly fium 
the experience of others but largely from the happenings in one’s OAvn ex- 
perience. 'Whatever discussion Ave may state is so predicated. Perhaps im- 
pressions Avould be a better term and others may construe it Amriously. 

Certain conditions may be expected to occur in any group of older Avomen. 
Accordingly, adenomas of the thyroid, pre-existing hypertension, myomas of 
the uterus, and carcinomas Avere more cAddent among them than in a com- 
parable younger group of obstetric patients. 

We encountered more toxemias of the latter months of pregnanej^ among 
older primigravid Avomen than among younger Avomen and more frequently 
Avere forced to induce labor prematurely because of this condition. One of 
the components of these toxemias is arteriolar spasm, Avhich must be more 
poorly borne by a patient Avho suffers from pre-existing hypertension. Need- 
less to say, meticulous prenatal care and early recognition of, and adequate 
treatment for, these toxemias are of great importance. 

The efficiency of behavior of the genital tract during parturition seems 
to us to decline Avith advancing years. Replacement of the musculature of 
the uterus by myomatous tissue probably plays a part as Avell as a diminution 
of the elasticity of the soft tissues of the pehds. The increase of dysfunction 
of the uterus and cervix, the increase of failures of rotation of the occiput and 
the larger number of operative procedures at a higher level in the birth canal 
bespeak this lack of efficiency. Perhaps the larger percentage of patients ex- 
pei-iencing premature rupture of the membranes belongs in this same cate- 
gOJ-y. There Avas an increase of the number of patients Avhose iiohdc diameters 
Avere smaller than normal, as has been noted by others. This increase, though 
small, as.sumes added significance AA'hen related to the factors mentioned pre- 
viously. All of these involve an increased risk to the mother. In competent 
hands this should be minimal but we knoAv that maternal moi-bidity and mor- 
tality rates tend to increase as the incidence of operative delivery mounts. 

Various reasons are ghmn for the increased performance of cesarean sec- 
tion among these older Avomen. One rea.son relates to the Amine of the infant 
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three deaths in thirteen cases,'’ two deaths in eleven cases/ three deaths in 56 
cases/ and five deaths in 111 cases.^ This represents thirteen (5.1 per cent) 
deaths in 257 elderly primigravidas who underwent delivery by cesarean 
section, a figure higher than we had anticipated. The cases reported in these 
six groups of patients total 1,780. Cesarean section was performed in 257 
cases, an incidence of 14 per cent. It must be remembered, however, that these 
reports concern long periods and many of these cesarean sections no doubt 
were performed before modern techniques and safeguards were available. 

Our ovm instance of death after cesarean section occurred under these cir- 
cumstances. If we consider all patients 30 jmars of age or older, this one death 
gives us an operative mortality rate of 2 per cent ; if only those 35 years of 
age or older are included (this patient was 43 years of age), the mortality rate 
is 3.1 per cent. We have performed more than 400 consecutive cesarean sec- 
tions since 1934 without a death. Certainly chemotherapy, anti])ioties, the 
blood bank, low cervical and exti*aperitoneal cesarean section have contributed 
to this record. 

One of the most significant items in this studj' concerns the fetal mortality 
rate. The figures shown in Table III are uneorrected. It is obvious that, if the 
intrauterine deaths alone were excluded, an appreciable alteration would be 
made. The fetal mortality rate Avas more than three times as great among 
infants born to mothers 35 years of age or older compared to those born to 
mothers less than 30 jmars of age. This increase seems to correlate with the 
increase in eases of toxemia and to relate also to the incidence of prematurity 
but in many instances the cause could not be accurately determined, particu- 
larly in premature macerated fetuses. Table III also reveals that the number 
of infants weighing less than 2,500 Cm. at birth increases very appreciably 
among the older group of patients. The 31 cases (12.4 per cent) in which 
the mother Avas 35 years of age or older are influenced by the increased in- 
cidence of induction of labor mentioned previously and by the intrauterine 
death of premature infants. 

Table III, Mortality Rate op Infants Borne by Prijiigraatd Women According to Age 
OP Mother, and Number of Infants Weighing Less Than 2,500 Gm. at Birth 


age of mother, years 


j 

DEATH OP INFANT 

LESS THAN 30 
(792 WOMEN) 

30 through 34 
(516 WOMEN) 

35 OR OLDER 
(250 WOMEN^) 

INFANTS 

]PER CENT 

infants 

jPER CENT 

INFANTS 

|PER CENT 

nefoie onset of labor 

s 

1.0 

16 

3.1 

14 

5.6 

Euiing labor 

s 

1.0 


1.0 

4 

1.6 

Neonatal 

6 

0.8 


1.0 

5 

2.0 

Total ■ 

[ 22 

2.8 

26 

5.1 

23 

9.2 

infants less than 2,500 Gm. at birth 

! 46 5.9 1 

34 

6.6 

31 

12.4 


*One pair of twins, making 251 infants. 


Analysis of the infant mortality rate in the tAVO groups of older Avomen 
rcAmals that, of the 516 children born to mothers aged from 30 through 34 
years, 26 did not surAUAm (Table III). None of these maj^ be charged to the 
delwery. Three infants suffered from hjulrocephalus and three from anen- 
cephalus. TAveNe infants Avere macerated Aidien stillborn but did not reAmal 
gross defects. T\Am infants died before the onset of the second stage of laboi', 
one in association Avith severe toxemia in the mother and in one case delwery 
had been attempted elseAvhere and the infant aaus dead on admission to the 
hospital. One infant Avas stillborn at the time of cesarean section. I^^e in- 
fants died during the neonatal period, all Aveigliing Avell under 2,500 Gm. 
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intervention at a higher level in the pelvis was more often necessary among 
older patients. 

Cesarean section has an increased place in the delivery of infants among 
elderly primigravidas hut the indications should he carefully considered and 
individualized. An incidence of 12.8 per cent for the performance of cesarean 
section seemed justified in this group of patients. 

Prenatal care is now well standardized among well-trained ohstetricians 
hut these principles must he applied with increased care to elderly primi- 
gravidas, for they experience an increased incidence of toxemia. 

In our experience the infant hears the major ri.sk when pregnancy occurs 
in elderly primigravid women. 
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Discussion 

DR. JOHN H. MOORE, Grand Porks, North Dakota. — Dr. Randall's study of a 
group of obstetric patients, whom lie designated as elderly primigravid women, has resulted 
in some interesting conclusions. My attitude is that of Madame La Chapelle, rather than 
that of Mauriceau. I am completely in accord with the statement of the essayist that 
''physiologic age was more to be considered than calendar age." 

I was surprised to find Dr. Randall classifying 516 patients in his thirty to thirty- 
four years age group as "elderly primigravid women.” The Twentieth Century Dic- 
tionary defines "elderly” as, "Somewhat old; advanced beyond middle age; bordering on 
old age.” If I were an obstetric patient, even in the thirty -five to forty-plus age group, I 
think I would resent the adjective "elderly.” If the term persists, we may find ourselves 
.speaking of such an inconsistency as geriatric obstetrics! 

A review of 1,624 consecutive obstetric patients, delivered in the Grand Forks Clinic 
between .Tan. 1, 1940, and Dec. 31, 1947, showed 544 who were primigravid. In Dr. 
Randall's series of 1,558 primigravid women, there wmre 250 who were 35 years of ago or 
older to our 23; he had .516, aged 30 to 34 years as compared with our 63; and 792 of his 
patients were under the age of thirty in contrast to our 458. We had no malignancies in 
our series. 

Taking the length of the first stage of labor as a guide, I was unable to differentiate 
between the behavior of the uterus and cervix in any of our three groups. Prom the youngest 
to the oldest of the three groups this averaged 12 hours, 11 hours, and 12 hours and 21 min- 
utes. 

Diihrssen’s incisions and manual dilatation of the cervix which, in our hands, I would 
be forced to call manual laceration of the cervix, were not employed. 

Cesarean section is important in this study. In the twenty-year period, covered by 
Dr. Randall's report, the incidence of cesarean section was 2.9 per cent in. the women 
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under circumstances of a lessened remaining period of reproduction and as- 
sociated disease or lessened fiiiietional capacity of the pelvic viscera. These 
conditions naturally are found with increasing frequency as aging occurs and, 
when associated with other factors such as toxemia or contraction of the 
pehds even though these maj^ not be severe, lead one to consider cesarean 
section. In our experience, in nearly 90 iDer cent of women 35 years of age 
or older the infant was delivered through the vagina ; but four deaths among 
the 23 infants who died must be charged to operative delivery and the infants 
might have survived had cesarean section been performed. Perhaps minor 
degrees of bony pelvic contraction have been overemphasized and the unelastic 
soft tissues equally at fault have not been considered in selecting the method 
of delivery. If uterine behavior, errors of rotation, and the necessity of inter- 
vention higher in the birth canal are increased accompaniments of vaginal 
delivery, then one again must carefully weigh the decision as to method of 
delivery. ^Ye believe that an incidence of cesarean section of 12.8 per cent in 
the group 35 years of age or older is justified. AVe also believe that each case 
should be given comprehensive individual consideration and that age alone is 
not the sole criterion. 

Our experience would indicate that, unless some complication necessi- 
tates the induction of labor, the pregnancy should not be disturbed until the 
spontaneous onset of labor. Assuming that the possibility of cephalopelvie 
disproiDortion is carefully considered, it would seem that the best interests 
of mother and infant are served if labor occurs when the cervix is ripe and 
the uterus is ready to function. Accidents and complications related to the 
placenta occurred no more frequently among the older women than when 
the patient was young. If one applies in full the advantages of modern pre- 
natal care and scrutinizes the elderly primigravid woman carefully and 
further applies appropriate care at the time of delivery with all of our present- 
day protections, it 'would seem that these loatients may undertake pregnancy 
and parturition with minimal risk. 

We may not be satisfied with our fetal salvage. The frequent necessity 
of inducing labor with the resultant prematurity of the infant, the number of 
infants born weighing less than 2,500 Gm., and the associated toxemia in the 
mother, together with exposure to major obstetric operative iDrocedures 
through the vagina,' serve to increase the hazard to the infants born to elderly 
primigravid women. In our experience postmaturity or the oversized infant 
did not eontribute significantly to infant deaths. An uncorrected fetal mortal- 
ity rate of 9.2 per cent of children born to mothers aged 35 years or older 
must be compared to an uncorrected fetal mortality rate of 2.8 per cent when 
the mother is less than 30 years of age. On occasion these factors will lead 
to the performance of cesarean section in the interest of the infant. Age of 
the mother alone seems rarely a sufficient reason for cesarean section but 
should be one of the factors to be considered. 

Conclusions 

General bodily conditions related to aging will appear more frequently 
in elderly primigravidas. Reduced efficiency of the genital tract becomes ap- 
parent from the increased number of patients who have myomas of the uterus. 
Afore frequently one encounters the combination of uterine inertia and delny 
in dilatation of the cervix in these patients. 

Because of these factors and an increase of frequency of contraction 
of the bony pelvis and resistance of the soft tissues in the pelvis, operative 
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METHOD OP DELIVERY AMONG I’RIMIGRAVID WOMEN 


j 

350 WOMEN UNDER | 
30 YEARS OF AGE 

248 WOMEN FROM 

30 TO 34 YEARS OF AGE 

108 WOMEN OVER 

35 YEARS OF AGE 

1 NO. 

1 PER CENT 1 

1 NO, 

( PER CENT 1 

NO. 

( PERCENT 

Spontaneous 

165 

47.0 

103 

41.5 

42 

38,89 

Low forceps 

121 

34.6 

116 

46.77 

45 

41.6 

klidforceps 

26 

7.42 

5 

2.01 

3 

2.77 

High forceps 

1 

0.28 

1 

0.4 

0 

0 

Manual rotation 

20 

5.7 

10 

4.03 

2 

1.8 

Version 

6 

1.7 

5 

2.0 

4 

3.73 

Breech extraction 

28 

8.0 

15 

6.0 

9 

8.25 

Cesarean section 

3 

0.85 

3 

1.2 

5 

4.6 


350 


248 


108 


(Twins 

3 0.85% 

3 1.2% 

1 0.92%) 


INDICATIONS FOR CESAREAN SECTION IN PRIMIGRAVID IVOJIEN ACCORDING TO AGE 



350 WOMEN UNDER 
30 YEARS OP AGE 

248 WOMEN PROM 

30 TO 34 YEARS OP AGE 

108 WOMEN OVER 

35 YEARS OF AGE 

Cephalopelvic disproportion 

1 

0 

0 

Breech 

0 

1 

1 

Placenta previa 

1 

1 

1 

Myomas 

1 

0 

1 

Toxemias 

0 

1 

1 

Abruptio placentae 

0 

0 

1 


3 (0.85%) 

3 (1.2%) 

5 (4.6%) 


Efficient prenatal care should develop an appreciation of the physiological, the an- 
atomical and the psychological responses of each patient. The evolution in training should 
so develop one’s conception of the merit of procedure that the age factor would be 
eliminated. 

DR, L. A. CALKINS, Kansas City, Kan.— I can agree heartily with all that Dr. 
Randall has said, but I should like to say it in a different way. The woman who is young 
enough to become pregnant is young enough to go through the complete physiology of hav- 
ing her baby. The older women are old enough to have developed complications in other 
parts of the body just as Dr. Randall has .stated; heart disease, myoma, carcinoma; 
etc. I would like to disagiee with Dr. Randall in his selection of primigravid women, 
as I believe that the multigravid woman has the same increased risks as the primigravid 
woman. 


DR. J. BAY JACOBS, Y'ashington, D. C.— Dr. Quigley stressed the fact that most 
obstetricians and patients, and of course the families, were greatly concerned because of 
the age of the patient and attendant disagreeable factors that perhaps have been exag- 
gerated, especially in the opinion of the patient. 

Davis recently published an article entitled, “Childbearing in the Twilight of the 
Reproductive Period,” in which he included primiparas as well as multiparas, and found 
that pregnancy complications for both mother and baby were increased in these women. 
We can compare his figures very effectively with those of Dr. Randall’s group. Even in 
multiparas, the complications increased somewhat in the older age groups. 

There are some factors that we must be aware of. The elderly primipara presents a 
mental attitude different from that of the young woman and I personally feel that that 
may affect the character of her labor and, of course, Dr. Randall had referred to this 
factor as some of the previous speakers had. We also are concerned with the type of labor 
the elderly primipara has. Personally, I do not feel that the uterus would contract so 
effectively in an old primipara as in a young one. Certainly in most cases it does not, and 
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under 30: 4.26 per cent iu the patients betmen 30 and 34 and 12.8 per cent among the pa- 
tients over 35 years of age. In o„r eight-year report 1 found 3.9 per ^ ^ Per cent and 
13 per cent, respectively. His over-all ineidcnce of cesarean section since 1934 nas 3.5 pei 
cent; ours, during the past eight years was 4.9 per cent. 

. We had an uncorrected fetal mortality of 1.5 per cent in our 458 patients under the 
age of 30; 3.5 per cent in the 63 patients between 30 and 34, and none in the 23 patients 

over the age of 35 years. 

Pre-existing hypertension became clinically important in two of our twenty-three pa- 
tients over the age of 35 years; and two other patients in this group had uterine myoma 
and/or adenomyosis which required surgical section. The myoma developed acute red degen- 
eration for which a myomectomy was done late in the eighth month of pregnancy, ivith sub- 
sequent delivery per vaginam at term. No myomas of clinical signihcance were found in 
any of our patients in the 30 to 34 age group or in those under thirty. 

In the 544 primiparous patients in our series, the incidence of late toxemias of preg- 
nancy was 2.6 per cent and in the 1,624 patients, covered by the same eight-year period, the 
incidence was 5 per cent. There were no maternal deaths in the primigravid group and one 
among the 1,624 patients. 


Dr. Randall has indicated that cesarean section has an increased importance in the 
delivery of primigravid patients 35 years of age or older and has suggested factors, otlier 
than bony pelvis contraction, which may make cesarean section more desirable in this group. 
Our statistics in percentage are almost identical for cesarean section in this group. Con- 
traction of the bony pelvis, however, accounted for all of our cesarean sections in the 30 to 


34 age group and in all but two in the group under 30 years. 

In conclusion, may I suggest that we substitute the adjective, “discriminating” for 
“elderly” in describing that fine group of patients who, having reached the age of discretion, 
which Dr. Randall places at thirty years or over, decide to have their first babies. 


DR. BUFORD G. HAMILTON, Richmond, Mo.— I have selected 706 cases for discus- 
sion, cared for personally through the years. Like Dr. Randall, I have divided these cases into 
tliree groups for study. Two hundred forty-eight were 30 to 35 years of age, 108 were 35 
to 44 inclusively, and 350 were under the age of 30. 


Events in the Labor of Primigravid Women as to Age 


! 

350 WOMEN UNDER j 
30 YEARS OP AGE 

248 WOMEN FROM I 
30 TO 34 YEARS ! 
OP AGE 1 

108 WOMEN OVER 
35 YEARS OP AGE 

Pulse (befrore and after labor) 

82.27-89.82 

83.35-90.27 

84-97 

Duration of labor 

16.02 hours 

14.36 hours 

15.34 hours 

Blood loss 

162.2 c.c. 

163.59 c.c. 

201.3 c.c. 

Dilatation completed 

6 

8 

3 

Induction 

3 

3 

4 

Third degree tear 

1 

1 

1 

Weight of baby 

7.37 pounds 

'' 7.42 pounds 

7.5 pounds 

Deaths of mothers 

1 (anesthetic) 

1 (toxemia) 

0 

Toxemias 

18 (5.14%) 

24 (9.7%) 

10 (9.3%) 


MORTALITY OP BABIES 



1 NO. 

I PERCENT I 

NO. 

1 PER GENT 1 

NO. 

1 PER CENT 

Before labor 

7 

2.0 

9 

3.63 

2 

1.6 

During labor 

8 

2.3 

3 

1.2 

1 

0,9 

jVf ter labor 

0 

1.43 

4 

1.61 

2 

1.6 

Premature 

7 

2.0 

4 

1.61 

4 

3.7 







Item 


Fellowships for Cytological Diagnosis Course 

The American Cancer Society is offering two fellowships for a four-month course in 
the stiidj' of exfoliative cytologj’’ at the laboratories under the supervision of Dr. Herbert 
F. Trautj Dr. James F. Einehart, and Dr. Seymour M. Farber, in the University of Cali- 
fornia Medical School. Half the time is to be spent at the laboratory in the University 
of California Hospital and the other half at the San Francisco County Hospital cytology 
laboratory. 

The fellowships include a payment of tuition fee and overhead to the University, 
and the trainee will receive $140.00 per month to partially cover his living expenses for 
the period. 

The requironicnts for the fellowships are that the applicants: 

1. Be graduates of Class A Medical Schools of the United States, its territories, 
or of Canada. 

2. Be citizens of the United States. 

3. Be not over fifty years of age. 

4. Have completed two years of postgraduate training in pathology. 

The instruction will be given by three physicians who are experienced in the method 
and are spending full time in the work, and by six experienced technicians. There will be 
intermittent periods of personal instruction but no classes. The rest of the time will be 
spent in the study of the available classified material and the current specimens. 

Please address inquiries to: 

Miltox Eosentiial, il.D., 

Office of Medical Extex.siox, 

Unwersity of California Medical Center, 

Sax Francisco 22, Calif. 
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I think the incidence of contracted pelvis is proljably a little greater in elderly primiparas 
than in the young ones. Perhaps this, along vlth the absence of other typically feminine 
characteristics, is the reason why the woman is an elderly primipara rather than a young 
one. In other words, she maj’- lack the necessary factors that tend to encourage early 
marriage. 

In handling these cases, in spite of the good reports that have been shown, the 
morbidity and mortality rate for the mother, as well as for the fetus, is the thing that 
causes the most concern to the patient and her famity. Iler mental attitude naturally 
will be affected by the outcome. Even though these women are initially phj^siologieally 
elderly, after the baby is born their mental and ph 3 *sical attitude is changed entirelj", they 
appear and react as j'ounger women do, and are anxious to have more babies, if the out- 
come is good. On the other hand, we must remember that if the outcome is not so good 
the mental attitude will become worse and quite serious for the patient. 

I want to stress one thing in dealing wdth elderty primiparas. I do not hesitate to 
saj^ that I am concerned. When confronted with an elderty i)rimipara, I feel almost as 
I would if a young primipara of 200 or 220 pounds, with the disagreeable factors that gen- 
erallj' attend such cases, wmlked into mj’’ office for the hrst time. In other words, I have 
particular concern for the elderty primipara regardless of the fact that such excellent re- 
sults are reported. The thing that we are confronted with is primarily the mental at- 
titude of the individual, and the responsibility involved because of the effect of that 
mental attitude upon the processes of pregnane}' and labor, along with possibly some pelvic 
contraction, or other disagreeable factors. 

The question is, how will labor progress in these individuals'? I feel these women are 
entitled to a test of labor, but not the prolonged test that you would allow the young 
women to have. In the absence of serious complications, I would determine just how the 
uterus behaves during labor. If the contractions were effective and regular and there was 
no tendency to develop inertia, I w'ould allow an effective test of labor; if there were any 
question, would do an elective cesarean section. 

DE. JAMES K. QUIGLEY, Eochester, N. Y.— I have been inclined to advance the age 
limit from 30 to 35 as to what constitutes the elder]}' primipara. I would be interested 
to know whether Dr. Eandall’s cases canned with them an added risk to the mother 
and her baby. I believe Dr. Galkins has pointed out that the elderly multipara often 
has the same risk as the primipara. 

DE. E AND ALL (Closing). — The comment made by Dr. Calkins is peitinent but 
we did not cover that aspect of it in the paper. We have always used a trial of labor 
in selected cases and that was done in women in this group. 


(The papers of Dr. Schmitz, Dr. Schwarz, and Dr: Quigley, presented at this meeting, 
will he included in the next iss^le of the Journal.,! 
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On Dec. 9, 1945/ the patient was anesthetized with nitrous oxide and ether. One finger 
was inserted into the vagina through an intact hymen. The vagina and cervix were normal to 
palpation. The corpus seemed to be of normal size and forward position. There was a large 
mass filling the lower abdomen. A small vaginal speculum was inserted and the vaginal 
mucosa was found to be moderately' stimulated. The cervix looked normal. The uterine cavity, 
measured 2% inches in depth. 



pjg. 5. — Sex cords and Islands of interstitial cells are noted. 


The patient was then prep:ired for a laparotomy. ’When the abdominal cavity was 
entered. 4,500 o.c. of blood-stained fluid was removed. A large cystic mass the size of a 
football was found arising from the right ovurj-. The mass was adherent to the peritoneum 
anteriorly and posteriorly. The tumor was infiltrated with blond and showed marked 
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Helsel), 492 ] 

of vagina in girl 14 years of age treated 
by radiation (Siddall), 39G 1 

of vulva, review of 50 cases (Lunin), 742 | 

cervicitis, chronic, histological basis for , 
treatment of (Monteiro), 817 (Abst.) 
cliorionepithelioma, myometrial. dangers of, 

caused by failure of early diagnosis 1 
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malignancy of female genital tract, tech- 
nique to aid detection of (Langman 
and Burr), 274 

melanoma of female urethra, primary malig- 
nant (Savran et al.), 1027 (Abst.) 
menstrual bleeding, morphological basis for 
(Markee), 417 (Abst.) 
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obstetrics, and surgery, index volume of 
(Davis), 621 (B. rev.) 

ovarian cysts, nonneoplastic, relation to 
spiral arteries in the human ovary 
(Delson), 1120 

tumors and uterine bleeding (Bayly and 
Greene), 984 

estrogen-producing, maligant lesions of 
uterus associated with (Massey et 
al.), 413 (Abst.) 

ovary and tube, absence of, congenital or 
acquired (Stone), .590 

pelvic inflammatory disease, study and clas- 
sification of (Mohler), 1077 
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poliomyelitis, report of two cases 
with living infants (Simmons and 
Bills), 003 

vaginal delivery following (Schmitz and 
Baba) . 009 

eclampsia, certain aspects of (Stander and 
Bonsnes), 482 
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cosity in : delivery of living fetus 
(Freeh), 1024 

manual removal of, in third stage of la- 
bor, a plea for (Cacciarelli), 351 
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degeneration. While an attempt Avas being made to free the tumor with the hand, the very 
necrotic and friable pedicle tore away. Two or three blood vessels in the pedicle were clamped 
and ligated. The right tube Avas normal. The uterus, both tubes and left ovary were normal. 
The left, ovary Avas rather smooth and did not sIioav developing foEicles on the surface nor were 



Fig. C. — Section shoAvs flbromatous character of the bulk of the tumor (femizing portion.) 



Fig. 7. — Lutein-like transformation of the theca cells. 


many stigmata present. Implants on the right parietal peritoneum and in the cul-de-sac were 
removed. There were no palpable pathologic changes in the upper abdomen. The appendix 
was removed. During the early phase of removal of the tumor the patient showed signs of 
shock, drop in blood pressure, rapid pulse, pallor, etc. 500 c.c. blood plasma were giAcn 
and followed by 500 c.c. of Avhole blood. The shock rather promptly subsided. The post- 
operative course was entirely uneventful. On the sixth postoperative day, the patient started 
to menstruate and flowed for tAvo days. She was discharged from the hospital on the 
thirteenth postoperative day. 
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rev.) 

dissecting aneurysm associated with hyper- 
tension and (Anderson), 793 
eclampsia, certain aspects of ( Standee and 
Bonsnes), 482 

estrogens m management of (Sliutc), 82G 
(Cor.) 

ectopic, mortality and morhiditj’ factor.s 
(Collins et al.), 1144 

cndocervical floi’a in (Di Ponzo), 818 
(Abst.) 

extrauterine and intrauterine, combined 
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tosterone compounds in i Shelton et 
ah). 820 (Abst.) 
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Pathologic Study. — Gross: The tumor consisted of a semisolid mass measuring 18 
by 17 by 6 cm. The external surface was roughened, showed hemorrhagic areas with 
evidence of surface adhesions. There was a broad pedicle which measured 8 by 12 cm. 
On cut section, the greater part of the tumor was solid but there were multiloculated 
cystic cavities. Some of the cj'sts contained a thin hemorrhagic fluid. 

Microscopic: Some of the sections showed a definite arrhenoblastoma. In' various areas, 
the characteristic sex cord-like a'rrangement of the cells was noted, in others, small tubules 
with a iew tubules of rather large size (Fig. 4). There w'ere many clumps of eosinophilic 
cells which morphologically were characteristic of the interstitial cells of Leydig (Pig. 5). 
These cells also showed a rich lipoid content. Most sections of the tumor presented the 
morphologic picture of a diffuse granulosal or theeomatous tumor. This lesion was separate 
and distinct from the andromatous portion. There wms an attempt in some areas at encapsula- 
tion (Pig. 6). 

Second Hospital Admission . — The patient re-entered the hospital on Aug. 2, 1946, and 
gave a history of feeling very w'ell since her first operation. Her menstrual cycle w'as every 
twmnty-eight days and lasted four days. Slie noticed her breasts were enlarging and hair 
on her face was disappearing. Her voice w’as slightly Iiigher pitched. Her mother stated she 
liked the company of girls now and had become very popular with boys. One month prior 
to this admission, the patient noted marked enlargement of the abdomen and rapid gain in 
weight. She experienced some pain in the low'er abdomen. Physical examination revealed a 
rather pale girl in some pain. There was less hair on the face than on the previous admission. 
Her breasts were slightly larger, too. The heart and lungs w'ere normal. The abdomen was 
distended by a mass extending almost to the xiphoid. A fluid wave was not perceptible, 
nor W'as there shifting dullness. Pelvic examination revealed that the clitoris had not de- 
creased in size. One-finger examination of vagina showed the vagina and cervix normal to 
palpation. Tlie vaginal mucous membrane appeared well stimulated. None of the pelvic 
sti’uctures could be palpated. Rectal examination was not revealing. A paracentesis was 
done with removal of 30 c.c. of bloody fluid. The sediment w'as examined for malignant 
colls but none was found. An x-ray plate of the chest showed normal cardiac silhouette, 
hilar shadows and lung markings. Both leaves of the diaphragm were high. Laboratory 
studies: Urinalysis showed no abnormalities. Blood count: red blood cells 3,690,000; 
hemoglobin 11.9 Gm. ; white blood cells 9,300 ; with a normal differential count. Twenty-four- 
hour urine specimen show’ed no detectable steroid glucuronidate and 4 mg. of 17-ketosteroids. 
The preoperative diagnosis was either recurrence of the gynandroblastoma or a new tumor 
invohing the left ovary. 

A laparotomy w'as performed on Aug. 8, 1946, and 2,500 c.c. of bloody fluid w'as re- 
moved. On palpation, there was a very large mass extending from the pelvis to the xiphoid 
process. The mass was attached to the posterior surface of the uterus, broad ligaments, 
parietal peritoneum^ omentum, and intestines. Tlie tissue was friable, cystic, and contained 
bloody fluid. The mass was scooped out by the handful, enough to fill a large basin. The 
neoplasm did not infiltrate the tissue but w'as adherent to the surface and could be wiped and 
peeled off. The left ovary, both tubes, and the uterus w'cre normal. Since it was decided to 
give the patient deep x-ray therapy, it seemed advisable to remove the left ovary for study. 
At the end of the operation, all of the visible neoplastic tissue was removed cleanly. Gclfoam 
was used in the cul-de-sac to control oozing. Immediately after the removal of the neoplastic 
growth was started, the patient went into profound shock, with imperceptible pulse and blood 
pressure for fifteen minutes. She was given 1,000 c.c. of citrated blood and soon her condition 
gradually improved. Her postoperative course was uneventful and she was discharged from 
the hospital on the twenty-third postoperative day. She received 500 c.c. of whole blood on the 
seventh postoperative day to correct her anemia. Deep x-ray therapy was started on the 
eleventh postoperative day and was continued with the patient ambulatory after discharge 
from the hospital. In a period of thirty-one consecutive days, a total of 8,200 r. was given 
over eight portals, four anteriorly and four posteriorly. 

Pathologic Study. — Gross: The specimen consisted of 1.3 kg. of cystic, necrotic tissue. 
The largest piece of tis=ue measured 33 by 11 by 2 cm. hlost of the cysts were ruptured 
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cells 6,910 with, normal differential. Carbon dioxide capacity 68.5 volumes per cent, or 31.1 
mg. per L. equivalent; chlorides 376 mg. per cent equivalent to 160 mg. per L. Twenty-four- 
hour urine specimen showed 9 mg. pregnanediol glucuronidate and 2 mg. 17-ketosteroids. The 
preoperative diagnosis was recurrence of gynandroblastoma. 

A laparotomy was done on Jan. 15, 1948. "When the abdominal cavity was entered 3 L. 
of ascitic fluid were removed. Tliere was a large araout of degenerated tumor attaclied to 
the parietal peritoneum, intestines, and especially a large amount attached to the under- 
surface of the liver. Again, the tissue did not infiltrate the organs but adhered to the 
surfaces. There was very little tumor found in the pelvis. All of the gross tissue was again 
scooped out and wiped off the organs. A small amount of the neoplasm could not be removed 
from the under surface of the liver. Considerable oozing from the liver was controlled by 
topical thrombin and packing. Again, the patient exhibited the same pattern of shock as in the 
three previous operations. She rallied from her shock on the administration of 1,500 c.c. of 
whole blood. Her postoperative course was complicated by some abdominal distention, nausea, 
and vomiting. On her eleventh postoperative daj', deep x-ray therapy was again started. She 
was given 8,000 r. over a period of thirty-five consecutive days. This time therapy was given 
over both flanks and upper quadrants in addition to the usual portals over the lower abdomen 
and back. She was discharged from the hospital on the thirty-second postoperative day. Her 
long hospital residence was due to the fact that the x-ray department wanted her under close 
observation during the first part of her treatment. Tlie patient has no complaints at the pres- 
ent time and has gained considerable weight. She stated specifically that she has never had 
a hot or cold flash. 

Pathologic Study. — Gross: The specimen consisted of a large amount of hemorrhagic 
fragmented neoplastic tissue. The largest piece measured 8 by 6 by 4 cm. 

Microscopic: Many sections failed to show ariy epithelial structures. Only thecomatous 
pattern was present. Again, areas of luteinization were noted. 

Discussion 

This case presents the usual clinical-pathologic picture of an intermediate 
type of arrhenohlastoma. In addition, it exhibits histologic and biologic evi- 
dence of an estrogen-producing tumor. The histogenesis of gynandroblastoma 
is of considerable interest. The masculinizmg portion of the tumor may arise, 
as pointed out by Meyer in cases of arrhenohlastoma, from male-directed cells 
persisting in the ovary from early development; the feminizing portion may 
originate from remnants of granulosal cells left over in the process of follicle 
formation. In other words, it is theoretically possible for two tumors of differ- 
ent structures to develop in the same ovary. This seems to be the most likely 
origin in this case. The absence of intenningling of the andromatous and fem- 
inizing portions would point to this conclusion. Robert Meyer- suggests an 
origin from indifferent cells which may functionally and morphologically be- 
come hermaphroditic, so that both androgens and estrogens may be elaborated. 
IMechler and Black^° suggest a teratomatous origin. 

- It is of interest that this patient has never had symptoms of castration with 
the exception of amenorrhea. She has never had vasomotor symptoms, head- 
aches -nervousness, nor depre.ssion wliich is u.sually associated wdth castration 
in a young woman. Her vaginal mucosa has appeared well stimulated at all 
times'. This has only one implication and that is the tumor tissue is elaborating 
estrogens. An endometrial biopsy has Jiot been obtained because at each opera- 
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but a few small ones contained a clear brown fluid. The left ovary measured 5 by 3% by 2% 
cm. On cut section, the ovary showed normal architecture with a recent corpus luteum and 
several developing follicles. 

Microscopic: Sections of the tumor showed fibromatous, epithelioid tj'pe of cells grow- 
ing diffusely. Morphologically, the cells were of the diffuse granulosal-thecomatous type. 
There was marked vascularity and extravasation of blood into the tissue. Multiple sections 
failed to show any andromatous structures. Sections of the left ovary revealed normal 
histologj% 

Third Hospital Admission. — The patient again entered the hospital on Sept. 3, 1947, 
and had had no complaints until two weeks previously, at which time she noted pain and 
swelling of her abdomen. Patient gained ten pounds in two weeks. Physical examination 
revealed a normal woman Avith the exception of a mass filling the abdomen to the level of the 
umbilicus. Pelvic examination showed no change in the size of the clitoris from the first 
examination. The vaginal mucosa looked fairly well stimulated. On rectal examination, a 
mass filling the lower abdomen was palpated. Chest plate was negative. Laboratory data: 
urinalysis was negative; blood count: red blood cells 4,150,000, hemoglobin 10.8 Gm., white 
blood cells 10,300. Differential count was normal. Blood nonprotein nitrogen was 17 mg. per 
cent. Blood sugaV ivas 59 mg. per cent. Total protein was 6.2 Gm. per cent; albumin was 
3.8 Gm. per cent and globulin 2.4 Gm. per cent. Blood Kahn test was negative. Twenty-four- 
hour urine specimen showed 7 mg. steroid glucuronidate and 9 mg. .17-ketosteroids. The 
preoperative diagnosis was lecurrent gjmadroblastoma of the peritoneum. 

A laparotomy was done on Sept. 5, 1947. When the abdominal cavity was entered, 
approximately 8 L. of straw-colored fluid were removed. A large amount of friable tissue 
which contained fluid and blood was attached to the parietal peritoneum, serosa of the intes- 
tines, under surface of the liver, and a large mass 10 by 10 cm. was attached in the cul-de-sac 
and adherent to the posterior surface of the uterus and broad ligaments. The tissue was so 
friable that it was scooped out with the hand. Again, the neoplastic tissue was loosely 
attached to the liver, intestines, and parietal peritoneum. All gross tissue was removed, with 
the e.\'ception of a small area in the cul-de-sac. The uterus was normal in size. The right tube 
was removed. There was no evidence of metastases into the liver. The intestines were free 
and the parietal peritoneum clean at the end of operation. Again, the patient showed the same 
picture of shock as soon as the abdomen was entered as on the two previous operations. The 
patient recovered from her shock upon the administration of whole blood. The postoperative 
course was uneventful with the exception of moderate anemia wliich was corrected by whole 
blood transfusion. She w'as discharged on the fifteenth postoperative day. 

She again received deep x-ray therapy as an ambulatory case for a consecutive period 
of nineteen days for a total of 6,400 r. over the abdomen and back. 

Pathologic Study. — Gross: A large amount of friable hemorrhagic tumor tissue con- 
sisting in part of numerous small pieces to which were attached pieces of omentum and frag- 
ments of peritoneum; another part consisted of a rounded solid mass of tissue measuring 
10 cm. in diameter. On section of this tissue there was hemorrhage giving it a mottled appear- 
ance. The tissue had a brain-like consistency. A few small cavitations were present which 
contained old blood or mucoid material. 

Microscopic: Multiple sections of the tissue revealed only the thecomatous tj'pe of 
cells. No andromatous elements were found. In one area there was lutein-like transforma- 
tion of the cells (Fig. 7). 

Fourth Hospital Admission. — On Jan. 14, 1948, the patient stated that she had never 
felt better in her life until twenty days previously. At this time she noted rapid enlargement 
of the abdomen. She had some anorexia, nausea, and vomiting. Physical examination revealed 
0. tliin female with a markedly protruberant abdomen. All of the positive findings ■v\ere 
confined to the lower abdomen. A large mass could be palpated. A fluid wave was present. 
The vaginal mucous membrane appeared fairly well stimuated. Eectal examination revealed a 
large mass filling the lower abdomen. Chest film was negative. Laboratory data: Urinalysis 
'tt-as negative. Blood count: Eed blood cells 3,690,000; hemoglobin 11.1 Gm.; white blood 
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Summary 

A young girl, 18 years old, has both a feminizing and virilizing tumor of 
the same ovary from a morphologic standpoint. The clinical features of this 
case suggest a combination of the hormonal effects of androgens and estrogens. 
The antagonism of these two hormones is complex. The primary tumor showed 
a predominance of androgens from a biologic consideration since there was 
defeminization and masculinization. After removal of the tumor, even though 
it has repeatedly recurred, there has been no biologic or histologic evidence of 
androgen elaboration, while, on the other hand, there has been clinical evidence 
of estrogen production. A study of 17-ketosteroid excretion in this case has 
not been of clinical value. Eoentgen-ray therapy undoubtedly has an effect on 
slowing the tumor growth but apparently is not lethal to the cells, even in large 
concentration. This tumor histologically lacks most of the criteria for malig- 
nancy yet it is recurrent and locally invasive. 
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Discussion 

DE. J. P. PEATT, Detroit, Mich. — Tlie unusual clinical picture just presented by 
Dr. Hobbs invites speculation as to the genesis of mixed tumors of the ovary. Since he has 
confined his leport mostly to the clinical features, the discussion may well follow the same 
direction. I have not had a similar experience but it has been -my privilege to review the 
microscopic sections from a case reported by Dr. Christopher of Detroit. His report is now 
in press and he has generously offered to let me use some of his data. He, as well as Mechler 
and Black, has carefully reviewed the pertinent literature. 

The name Gynandrohlastoma was first suggested by Eobert Meyer in 1930 when he 
presented to the Berlin Gynecological Society a scries of arrhenoblastomas. One of his tumors 
contained elements similar to granulosa-cell tumors. The uterus was hypertrophied. 

Plate, in 1938, reported a tumor showing both granulosa cell and arrhenoblastoma and 
he collected twelve cases from the literature which he believed could be classified histo- 
gcneticallv and morphologically as a combined tumor. 

Mechler and Black, in 1943, reported a case of gynandrohlastoma and reviewed the 
literature. Schiller, in a discusMon of this paper, accepted only four cases of gjmandro- 
blastoma ' (Plate, Frankl, Schiller, Mechler and Black), and later accepted Christopher’s case. 
Eobert iMeyer accepted the diagnosis of granulosa cell in Cliristopher ’s case but was not so 
sure of the arrhenoblastoma elementp. 
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tion Jier condition lias been too precarious to permit it. It would be impossible 
to get such a biopsy without anesthetizing the patient. A recent vaginal smear 
' showed exfoliation found in women with mild estrogenic stimulation. 

The age of patients in the reported cases has ranged from 17 to 76 years. 
Only one other patient was younger than this one. Most of the tumors have 
been relativelj'’ small. This one was very large. 

No case of gjmandroblastoma reported had had so many repeated endo- 
erinologic and pathologic studies. The patient exhibited the classical picture 
of acquired virilism; hirsutism; enlargement of the clitoris and amenorrhea, 
yet there was no increase in the 17-ketosteroids or the steroid glucuronidate in 
the urine. All of the urine specimens obtained were secured, of course, when 
there was a large amount of active tumor tissue growing in the abdominal cavity. 
The failure to find increased amounts of steroids in the urine does not indicate 
that unusual amounts of androgens were not lieing elaborated by the tumor. 
For example, Geist and his co-workers^- have shown that 500 mg. of testosterone 
per month is sufficient to induce virilism in normal women, yet this amount 
Avould increase the daily excretion of ketosteroids by only a few milligrams at 
the most. 

The sequence of events in this patient is such that the tumor must have been 
elaborating steroids, presumably androgens, or possibly progesterone, and estro- 
gens Avhich induced the amenorrhea by inhibition of the anterior pituitary. 
Then, folloAving the removal of the tumor, the pituitary recovered its normal 
activity and normal cycles M'ere resumed. The fact that the patient started her 
menses six days after removal of the tumor is prima facie evidence that tlie 
bleeding was due to deprivation of estrogen or possil^lj^ progesterone. It Avas 
evident that endometrium Avas already stimulated by sex hormones elaborated 
bj^ the tumor. In virilizing tumors, either adrenal or ovarian, the pituitary 
usually does not recover for one to tAvo months. But despite recurrence of the 
tumor normal cycles persisted to the time of removal of the other ovary, indi- 
cating that the recurrent tumor had biologic characteristics different from the 
original tumor. Histopathologic study also shoAvs that the recurrent tumor 
lacks the masculine elements found in the original ncAv groAvth. 

The tumor has groAvn in a peculiar manner. It has propagated on the sur- 
face of the organs. It is ahvays amazing to see hoAV clean the abdomen is after 
removal of the tumor. Numerous operations are anticipated unless the tumor 
takes on a different method of propagation. 

There has been unusual opportunity to study the effect of deep x-ray tlier- 
apy on the tumor. Although she has had a total of 22,600 r. OA'^er a period of a 
little less than two years, there has been slight eAudenee of regression such as 
pyknotic nuclei, vacuolization of cells, and edema. The greatest suggestion of 
benefit has been the relatively little tissue found in the pelvis on the last tAAO 
operations as compared to the increased amount in the upper abdomen. Per- 
haps the explanation for this is the fact that most of the therapy has been con- 
centrated in the pelvic region. 
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Dr. Hobbs stated that the ketosteroid factors obtained in connection with his case weie 
normal. Unfortunately no readings were taken except immediately after surgery when 
17-ketosteroids are notoriously low. Besides, the average normal varies for a given method 
of purification. For instance, in our laboratory, the average normal was found to vary from 
5 to 18 rag. in 24 hours, wliile Hamblen and Talbot give 4 to 5 mg. and Pincus and Fried- 
good 9 mg. The same holds good for pregnandiol determinations. If Dr. Hobbs had taken 
these factors into consideration, more might have been learned about the functional signifi- 
cance of his tumor in relation to the sjmiptoms presented. Failure to obtain endometrium 
for a similar purpose was a regrettable oversight since the endometrium at least might have 
given a hint as to the functional preponderance of either component of the tumor described. 
While the case presented by Dr. Hobbs is most interesting, I believe that more basic informa- 
tion of real A’alue could have been added to our still fragmentary knowledge of functional 
tumors bj- a more exhaustive endocrine study. 

DE. CHAELES A. BEHNEY, Philadelphia, Pa. — The subject of this presentation, 
a most unusual combination of two neoplasms, one extremely rare, with bisexual characteristics, 
afforded an opportunity to observe the physiology and chemistry of a tumor. We have never 
encountered growths of this type nor are we aware of any having been found in the Phila- 
delphia area. 

In retrospect, it is regrettable that certain studies were omitted for one reason or an- 
other. Information provided by complete hormonal assays, vaginal spreads, endometrial 
biopsj', the basal metabolic rate, glucose tolerance test, and x-ray examination of the skull 
nught have disclosed some interesting and helpful data. Investigation of the adrenals by 
intravenous pyelogram, costovertebral insufflation, the chloride excretion test, and palpation 
also appear to have been indicated. 

If the condition of the patient after laparotomy precluded curettage, endometrial bi- 
opsies might have been secured preliminary to the major procedure or during the intervals be- 
tween operations. In view of the frequent association of fundal cancer with granulosa-cell 
tumors a curettage should still be done. The additional hazard, if any, involved by hysterec- 
tomj', rather than appendectomy on one occasion or oophorectomy on another, would have been 
justified. 

This tumor appears to have behaved very much as in a tissue culture, thriring here and 
tliere until the nutritional capacity of the environment of the transplant was exhausted, and 
then becoming necrotic. The lack of eridence of invasiveness or metastases makes the pro- 
priety of malignant classification as questionable as in the case of a pseudomucinous cyst or 
an endometrioma, both of which can be transplanted and do recur. 

DE. HOBBS (Closing). — I quite agree uatli Dr. Emge that further hormonal studies 
should be done and that is my intention. To be sure, the value of 17-ketosteroids will vary 
in different laboratories. Compared to the normal established in our laboratory, this patient 
had a low normal value. These hormonal studies were of no differential significance in this 
patient. 

Dr. Behuey has made some excellent suggestions for further study of this patient. Sev- 
eral of these procedures haA-e already been done. Unfortunately, an endometrial biopsy can- 
not be done without anesthetizing the patient. At the next operation I intend to do an 
endometrial biopsy first. IMore frequent study of vaginal smears may be of A'alue in evaluating 
the estrogenic activity. 
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Christophei s pjitieiit, aged 28 years, was first seen iii Marcli, 1936. She complained of 
lower abdominal pain for 30 days and menorrhagia for 11 months. Menstruation began at 
age 14 and was regular every twenty-eight day.s until she bore her first child in 1927. De- 
livery of this child was followed by amenorrhea for nine months. Following the birth of 
the second child in 1929, she had menm-rhagia and metrorrhagia, her voice became deeper, 
and libido decreased. She had a deep voice, scant hirsutism, and mild hj'pertrophy of the 
clitoris. The breasts were small and flat. At operation, a tumor of the right 'ovary, the size 
of a lemon, was removed. The left ovary was small and fibrous. The uterus was uniformly 
hypertrophied. (No hormone studies were done). Following operation, vaginal bleeding 
ceased and a normal menstrual period occurred three months after operation. Menstruation 
has been normal since (12 years). Her voice remained deep, the clitoris remained enlarged, 
the breasts enlarged and the libido increased. Curettings taken at the time the tumor was re- 
moved showed a post-menstrual endometrium corresponding to the eighth day of the cycle. 

All but one of the tumors reported were unilateral and most of them were benign. Al- 
though the six cases reported arc not alike, it would seem that there are enough points of 
similarity to justify a tentative preoperative diagnosis of gynandroblastoma when certain 
conditions are fulfilled. An ovarian tumor a.^soeiated with evidence of masculinization and 
hj’perestrinism is suggestive. Endocrine as.«ays m;iy be indicative in some future case, but 
in the previous reports the procedure has not helped the diagnosis. No constant pattern in 
the tumors has been reported but all showed some combination of granulosa cell and arrheno- 
blastoma. Since the macroscopic appearance of arrhenoblastoma and graniilosa-cell tumors 
is similar, the clinical history should suggest a n\orc diligent search microscopically for the 
combined elements of tumors. 

Why has virilism been diagnosed by clinical manife.«tations but not by hoimonal assays? 
Androgens are capable of inhibiting menstruation in normal women by inhibiting pituitary 
secretion of gonadotropins, thereby removing the stimulus to ovarian activity. Granulosa-cell 
tumors apparently produce estrogens, independent oj pituitary influence. The influence of 
androgens in all six cases produced virilism and in three cases, amenorrhea. In one report, 
the menstrual history was not recorded. Clinical evidence will depend upon the amount of 
androgens and estrogens, antagonism between the hormones and the ability of the receptor 
to respond to the hormones. Besides amenorrhea, the most conspicuous symptoms of virilism 
were hirsutism, low-pitched voice, and hypertrophied clitoris. 

It is remarkable how long increasing signs of masculinization are tolerated by the 
patient before seeking medical attention. (Dr. Hobbs' patient waited three years. Dr. 
Christopher’s seven years). During that time, the anatomic structures were changing and 
when masculinization once becomes established, it is irreversible. The transition is so 
gradual that no sign or event is conspicuous to the patient or her family. 

We are fortunate to have had our attention directed to this unusual ovarian tumor. 
This presentation should be a stimulus to us to look more carefully for clinical and 
pathologic evidence of gynandroblastoma. 

DR. LUDWIG A. EMGE, San Francisco, Calif.— No typical gynandroblastoma has 
come to our attention though we have seen tumors of the ovary harboring components of both 
male and female gonad, al derivatives. We have classed these as mesenchymomas for want of 
a better term simply to indicate their period of formation as lying somewhere between 
dysgerminoma and well-differentiated functional tumors of unilateral sex development. Such 
a tumor was recently reported by Dr. Albert Long, in California Medicine. The respective 
patient consulted us for rapidly increasing hirsutism accompanied by hemothorax similar to 
Meigs' .syndrome. The tumor revealed a preponderance of granulosa-cell elements and dis- 
persed androgenic components. The endometrium pre.sented a typical hyperplasia. All s.>mip- 
lonis disappeared with the elimination of the tumor with the e.xception of tlie hirsutism. 
17-ketosteroids leveled off from 21.3 mg. in twenty-four hours before operation to 16 mg. 
twenty months later. It is difficult to explain the persistence of hirsutism unless it ocmirred 
independently from the androgenic factor in the tumor. The fact that the 17 -keto.sfcrnids re- 
mained close to the uirper limit of the average normal hints at an adrenal factor. 
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Tabi,e III. Eclampsia/ Parkland IIospiTAii 


AGE 

PARITY 

CONVULSIONS 

ONSET 1 NUMBER 

MORPHINE 

(GRAINS') 

INFANT 

FATE 

:?2 

5 

Antepartum 

1946 

1 

0.75 

Alive 

15 

0 

Antepartum 

• > 

1.25 

Alive 

. 18 

0 

Antepartum 

!) 

0.80 

Alive 

40 

0 

Postpartum 

2 

0.50 

Alive 

22 

0 

Intrapartum 

1 

2.25 

Alive 

35 

4 

Postpartum 

4 

2.00 

Triplets — Alive 

19 

;! 

Intrapartum 

3 

2.00 

Alive 

20 

0 

Intrapartum 

1 

0.75 

Alive 

14 

0 

Intrapartum 

2 

2.75 

Alive 

19 

0 

. Intrapartum 

1 

3.75 

Alive! 

18 

0 

Antepartum 

1947 

9 

3.25 

Deail 

17 

0 

Antepartum 

I 

2.13 

Alive 

19 

0 

Antepartum 

2 

5.00 

'Alive! 

28 

1 

Postpartum 

1 

1.16 

Alive 

22 

0 

Postpartum 

1 

0.50 

Alive 

13 

0 

Postpartum 

2 

2.25 

Alive 

22 

0 

Antepartum 

1 

1.63 

Dead 

16 

0 

Antepartum 

10 

4.50 

Dead 

19 

0 

Intrapartum 

1 

0.75 

Dead 

15 

0 

Antepartum 

»» 

2.50 

Dead 

26' 

1 

Antepartum 

0 

2.00 

Dead 

15 

0 

1948, First Trimester 
Intrapartum 1 

0.50 

Twins — Alive 

16 

0 

Antepartum 

3 

' 0.50 

Alive 


♦Tliere was no maternal ileath in this consecuth e series of 23 women with convulsive 
toxemia. 


tTliis Infant survived the intrapartum administration of 3.75 grains of morphine suifatc 
$This infant sundved tlie antepartum administration of 5,00 grains of morphine sulfate. 
Note.— Since preparation of these data, another patient recovered. Her child also sur- 
vived. The Fetal Mortality Rate is. tiierofore, 22.2 per cent, (21 living chiidren; G dead). 


There was no maternal death in this consecutive series of 23 woinen.’^^ Twenty- 
six children were liorii to these 23 mothers, including a set each of triplets and 
twins. There were six fetal deaths, 23.0 per cent, or a 77.0 per cent survival 
rate, despite the employment of heavy doses of morphine sulfate. Even if the 
fortuitous circumstance of survival of all the infants of the multiple births is 
discounted, the death rate of six children from 23 births would bo only 26.1 
per cent. For the sake of completeness, details concerning the six fetal deaths 
are given in Table IV. Parkland Hospital serves the indigent population of 
Dallas. Half of our clientele is Negro, one quarter is Mexican, and there is no 
opportunity for selection of patients. Nearly one-fourth of the patients appear 
for the fir.st time in labor, many of the remainder come infrequently to prenatal 
clinic, and we count ourselves fortunate to see them more than once before term. 
ObvioiLsly, we cannot continue to manage pregnancy toxemia under such con- 
ditions without maternal fatality. 


The current treatment for convulsive toxemia at Parkland Hospital is sum- 
marized below. Upon admission, or after the initial convulsion, % grain of 
morphine .sulfate is in.iected intravenously and Vi grain subcutaneously. Addi- 


•Sinev 
rcauco.-s tl)0 


n,..n 'iiioMier i)!iUont rccoveroil from convtil.^Ivr toxrmin. 
Infont 'nioi-tiility r.Uc to 22.2 pvr cent. 


SiirvJv.'iI of Iirr ciiiLT 



THE PHYSIOPATHOLOGY OF ECLAMPSIA- 

William F. jVIekgert, M.D., Raysiond J. Jennett, M.D., and 
WiLLiAJt W. Brown, Jr., M.D., Dallas, Texas 

(From the Departments of Ohstctrics and Gynecology of Parldand Hospital and 

Soitihwestcrn Medical College) 

D URING- nine montlis of 1945, five women suffering from pregnancy toxemia 
died on our serwee at Parkland Hospital, Tables I and II. This repre- 
sented the mortality experience with toxemia during two years. Since then, a 
mildly toxemic patient died with proved pleurisy of hemolytic staphylococcus 
origin. After careful re^dew of the case histories, it was at once evident that 
pulmonary edema accounted for four of the five deaths and was a feature in the 
fifth. Treatment philosophy, at the time, was eonceraed with efforts to overcome 
oliguria by copious intravenous injections of normal and hypertonic fluids. 
Cessation of this practice brought gratifjdng results. There has been no death 
from, or associated with, pregnancy toxemia at Parldand Hospital since October 
28, 1946. Moreover, pulmonary edema has not been observed since. No other 
change was instituted in the treatment of either convulsive or nonconvulsive 
toxemia, and it remains ultraconservative. The experience with convulsive 
toxemia during 1946, 1947, and the first trimester of 1948 is given in Table HI. 


Table I. Toxemia^ Statistic.s, Parkland Hospital, 1944, 1945, 1946, 1947, 1948 

(First Trimester) 


Patients discharged 8,090 

Patients delivered • 6,555 

Toxemic patients, total 520 

Convulsive toxemia 34 

Nonconvulsive toxemia 486 


•Toxemia was diagnosed when a pregnant woman exhibited two of the following signs: 
hypertension, albuminuria, edema. 


Table n. Deaths From Toxemia op Pregnancy, Parkland Hospital 





NUMBER OF DEATHS’' 



1944 

1945 

1 

1946 

1947 

1948 

FIRST 

TRI- 

MESTER 

1 

TOTAL 

NUMBER 1 PEE CENT 


Convulsive toxemia 0 3 0 0 

(34 patients) 

Nonconvulsive toxemia 0 2 10 

(486 patients) 

Total 0 5 10 

(520 patients) 


0 

0 


3 

6 


0.6 

1.2 


•Note that most of the fatalities (five-sixths) occurred in 1D45. 


,, *Reaa at the seventy-first annual meeting of the American Gynecological Society, Wil- 
liamsburg, Virginia, May 24 to 20, 1948. 
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It is general belief that changes in the retinal arterioles are samples of 
pterial changes throughout the body. * Hallum® re-emphasizes this belief in an 
excellent article based upon personal examination of the eyegrounds of 2,500 
pregnant women with hypertension. Unfortunately, space does not permit direct 
quotation of Ms descriptions of the spasm of pre-eclampsia and the more per- 
manent sclerosis of chronic hypertensive disease. He also points out that spasm 
may be superimposed upon arterioles already constricted by the sclerosis of 
chronic vascular disease. According to him, von Graefe in 1855, four years 
after the invention of the ophthalmoscope, first described the retinopathy of 
pregnancy. 

The idea that the fundamental pathologic lesion of the pre-eclampsia — 
eclampsia syndrome occurs in the terminal arterioles is not new. It was first 
outlined in detail in this country in 1936 bj^ Irving,^® who explained the produc- 
tion of the pathologic lesions and the clinical signs on the basis of arteriolar 
spasm. He says that Volhard in 1918 was the first to advance the concept. The 
jmar foHoAving appearance of Irving's article, Addis^ in England and Eastman® 
here, made similar observations. DieclonanM mentioned the hypothesis in 1941, 
but it Avas not until 1943 that the fundamental nature of arteriolar spasm began 
to receive attention. Since then, many authors^’ have affirmed the belief 
that arteriolar spasm is basic to the development of the pre-eclampsia — eclampsia 
sjmdrome. If this can be accepted as a Avorking hypothesis, many of the knoAvn 
facts concerning the disease become explicable on a physiopathologic basis. 

The pathogenesis of the kidney and liver lesions, and the development of 
hypertension, albuminuria, and edema are so Avell explained by Irving, and 
more recently by Page,^® their inclusion here Avould be repetitious. The remain- 
der of this paper, therefore, AAill be concerned Avith attempted explanation of . 
some of the less frequently discussed effects of angiospasm. 

Angiospasm 

Angiospasm, depending upon location, intensity, and duration, produces 
varying degrees of tissue ischemia. Mild ischemia of short duration may be 
tolerated by some tissues Avithout appreciable immediate or permanent damage. 
On the other hand, malacia, or tissue softening, and necrosis may result from 
prolonged and seAmre tissue ischemia. According to Best and Taylor,^ cells of 
the cerebral cortex cannot survive complete oxygen lack for more than five 
minutes, and may sustain definite injuiy after one-half minute. Cells of the 
brain stem are less sensitive and may suiwive total ischemia up to 25 minutes. 
Obviously, parenebjunal cells of kidney and liver are more sensitive than the 
less highly specialized cells of muscle and integument. The delicateness of 
highV specialized cerebral cells is attested clinically by the fact that cerebral 
hemorrhage is found in about 15 to 20 per cenP of autopsies on patients dying 
with eclampsia. Apparently the sequence of events includes : spasm of an end- 
art erv tissue ischemia, tissue malacia or necrosis distal to the spasm, release of 
.spasm and hemorrhage. Or there may be only sufficient ischemia to produce 
arteriolar endothelial damage Avith or Anthout sulisequent thrombosis. Witii 
these general remarks, consideration Avill be gwcn to specific locations and entities. 
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tional drug is administered (uatli 30 minutes between Ireatments for time to 
observe effect) in order to reduce the respiratory rate below 14, but not below 
10 per minute. OccasionalljL an enema of 200 e.c. of tap water containing 20 
or 30 grains of chloral liydrate is substituted to avoid excessive morphinization. 
External stimulus, such as bright light, noise, needle pricks, and catheterization, 
is avoided. A medical student remains in constant attendance. Fluid intake 
is limited to replacement of the daily insensible loss (assessed at 1,500 e.c.) plus 
an amount equivalent to the urinary excretion of the previous twenty-four hours. 
This is not dehydration treatment; rather it is a policy of maintenance of fluid 
balance. Five per cent dextrose in distilled water is the standard infusion 
medium, and no hypertonic solution or plasma is employed. The obstetric status 
is ignored during the convulsive phase and treatment conducted Avithout regard 
for the pregnancy. After conAUilsions are controlled and the patient becomes 
conscious, sedation is achieved Avith phenobarbital. The patient remains abso- 
lutely in bed, and generally accepted dietary principles, including high protein 
and loAV salt content, are followed. Labor is induced by rupture of the bag of 
waters tAA'o, or preferablj^ three, days after the last convulsion. No ancillary 
treatment is employed, and opera thu deliA’^ery is performed only upon obstetric 
indication. 


Table IV. Fetal Deaths^' 


xajie 

BIRTH AA'EIGHT 
(GJt.) 

CAUSE OF DEATH 

M, F. B. 

2,806 

Macerated stillbirth 

M. S. 

3,587 

Macerated .stillbirth 

S. T. 

.1,602 

Born alive. Died shortly 

.T. J. 

4,270 

Born alive. Died 19 minutes later. Cause unlmown 

c. tv. 

3,588 

Born alive. Died next day 

E. C. 

1,587 

Born alive. Died shortly 


♦Note that only one fetal death, the infant of Mrs. J. J., can he attributed to factors 
relating' to labor. 


Discussion 

It seems that avoidance of excess injection of fluid im]Aroved our toxemia 
recovery rate. If this is true, and not the result of chance, AA^iy are toxemic 
patients sensitive to fluid overload? Arteriolar spasm provides a satisfying 
ansAver to the question. There is irritability, but no resilieney^ofAh^mu^^ 
A vails of the arterioles, Avi th mark ed^_decrease...Q£_aJnIityiJo_a<2COiiim.o_date_fluid 
inj ^ted into~tlmNus^raF tree, Moreover, the rate of Avater excretio n by the 
kidney is seriouslj’’ curtailed as a result of glomerular isch_ eiTija. These combine 
to make the toxemic Avoman resistant to sudden increase of blood volume. Right 
heart failure A vith pulm onary edema can, therefore, follow injection of a much 
smaller volume of fluid than is the case Avith a normal individual. Whether or 
not- this is the correct explanation, these facts cannot be denied : 1. Pulmonary 
edema accounted for the deaths of four toxemic Avomen and Avas a feature in 
the death of a fifth. 2. Since AA^e adopted a policy of simple maintenance of fluid 
balance, no toxemic patient has died and none has developed recognizable pul- 
monaiy edema. 3. Apgiospasm, or sclerotic arteriolar constriction, may be 
observed in the retinaT arteries of most pregnant women AAuth hypertension. 
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supplying the sinuses of the placental site. This is a simple reason for accidental, 
retroplacental hemorrhage and, if true, explains the frequent but not invariable 
association with acute and chronic toxemic states. On the other hand, it would 
be foolish to suggest that formation of all retroplacental hematomas is due to 
this cause. Perhaps these mechanisms might also aiford explanation for some 
placental infarcts. 



Pig-. 2. — Ceiebellum and biain stem of patient of Fig. 1. Tlie hemonhage is in the right mid- 
biain at the le^el of the icd nucleus. Reprinted from Eller.® 


The not infrequent occurrence of children smaller than compatible until the 
known duration of pregnancy, or of unexplained stillbirth, is a well-known 
clinical phenomenon. In the past it has been ascribed vaguely to the "toxicity” 
oC pregnancj’’ toxemia. With acute pre-eclampsia — eclampsia syndromes, long- 
continued spastic reduction of maternal arteriolar caliber could diminish mate- 
rially the available supply of nutrient materials. Slore severe spasm might 
cause fetal death from anoxia. AYith chronic, pre-existing hypertensive vascular 
disease, the Imown tendency to fetal death toward the end of pregnancy is 
readily understandable in terms of chronic, sclerotic arteriolar constriction. 
Superimposition of acute, upon chronic, toxemia would ,seem to favor appearance 
of these phenomena centeiang around the placenta. On the other hand, many 
toxic women and their infants escape placental difficulties. Perhaps this is so 
because the chief localization of arteriolar damage or spasm happens to be other 
than the placental site. Perhaps it is of mild degree, or the enormous eom- 
pensatoiy powers of the body tend to nullify damage. 

Trcaimenf. — Through the years, treatments for pregnancy toxemia come 
and go, but always there remain three clinically proved and accepted measures ; 
i)ed rest, sedation, and interruption of pregnancy. In the light of angiospasm, 
it is casv to under.stand the fir.st two. The horizontal position immediately 
decreases the cardiac load. minimize.s antagonism between angiospasm and result - 
in" hypertension, and increases the urinary output. .Sedation provides a gentle 
means of relaxinc amriospasm. 
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Brain. — Eller® described the effect of encephalomalacia in two of the women 
of the ParMand series. Pig. 1 shows the cerebral tissue damage encountered in 
a 20-Year-old primigravida dying with a terminal fever of 107.6° Fahrenheit on 
the fourth puerperal day. Fig. 2 shows the extent of the liemorrlia.ge occur- 
ring with, release of spasm and return of full arterial tension to the softened 
area. Since the hemorrhage was at the level of the red nucleus in the rigiit 
midbrain, it explains both the high terminal fever and the fatality. 



Pig. 1. — ^Brain stem tissue of 20-year-ol<l primigravida, B. J., magnification XUO. 

Note the -well-localized vacuolated area of the neuroglial stroma in the center of the 
section. The nerve cells have largely disappeared. This is also an area of early necrosis and 
demyelinization. The Injury would seem to be several days old, because early attempts at 
repair by neuroglial proliferation can be seen. Note the large dark oval bodies in the center 
bottom of the section. Probably these are degenerating nerve cells. 


No one knows the precise mechanism of production of the hyperten.sioii 
or the convulsions of eclampsia. A possible explanation of hjiiertension raiglit 
include; generalized cerebral arteriolar spasm, tissue ischemia, cerebral edema, 
increased -intracranial pressure, compression of the medullary center and com- 
pensatory hypertension after the mechanism described by Gushing.® With 
regard to the conAuilsions, perhaps ?noj*c fJian one mcclianism^ is involved. It 
is generally agreed that oxygen lack or increased intracranial pressure can 
produce convulsions. They may also be produced by water intoxication, a fact 
thoroughly established by animal experimentation and attempts at human thera- 
peutics. It is probable that some of the commlsions occurring in toxemic pa- 
tients, days after delivery, are due to water intoxication and not at all to the 
disease. , . 


The Placental finite.— Angiospastic mechanisms similar to those cynising intra- 
cranial hemorrhage may be invoked to explain hemorrhage in maternal'lirteries 

//-t' • ■ ■ ,• 
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methionine intravenously. There was a withdrawal of fluid from the tissue spaces but. there 
was still a temporary anuria present. This overloaded the circulation with a subsequent right- , 
sided heart failure and creation of a marked pulmonary edema. Eortunately, adequate 
kidney excretion took place witliin a few hours and both patients recovered. 

With reference to vascular spasm, I shall show one case tomorrow where there was 
widespread brain damage, presumably caused by persistent vascular spasm and anoxia. This 
patient was discharged from hospital when she was in a definitely demented condition. The 
electroencephalogram denoted several large areas of apparent cerebral infarction. 

Wliile I still think that water is the best diuretic agent, our experience in Montreal 
also shows that a rational amount of fluid intake should be administered after taking into 
consideration the amount of edema present, the condition of the Imart, and excretion capabili- 
ties of the kidneys. 

DR. HOWARD C. TAYLOR, JR., New York City. — Dr. Mengert’s view that the tox- 
emias of pregnancy are dependent for many of their manifestations upon angiospasm is no 
doubt true. There is, however, one aspect of the disorder that has been investigated re- 
peatedly which offers some contradiction. The study of the blood fluid through the kidney 
during the acute phase of the toxemias of pregnancy has shown no ischemia but an actual 
increase in the blood flow. I think that toxemia of pregnancy is the only decrease with hj’per- 
tension in which renal ischemia is not demonstrated by this method; 

It is, furthermore, striking that many of these patients who liave a hj'peremia of the 
kidney during their acute phase develop an ischemia of the kidney after delivery, providing 
that the hypertension remained. In 'other words, the cases subdivide themselves after de- 
livery into those in which there is complete recovery, where the renal blood flow remains nor- 
mal j and those in wliich there is a residual hj'pertension, where the renal blood flow drops to 
levels characteristic of essential hypertension. 

These observations by four independent workers are, I think, of some definite signifi- 
cance, since they indicate that the hypertension of the toxemia of pregnancy is in some way 
different from that of the nonpregnant individual. There is also a slight indication that at 
least in one area of the body vasodilatation may be present as well as angiospasm; 

DR. RUDOLPH BARTHOLOMEW, Atlanta, Ga. — I would like to call attention to 
the fact that angiospasm undoubtedly is a very important underlying basis for toxemia of 
pregnancy but cannot explain all of the phenomena. I would call attention particularly to 
the fact that in fulminating cases convulsions may occur without much angiospasm. One 
who notes the condition of the retinal arteries can often find cases of fulminating eclampsia 
sliowing a few beginning spasms, and yet these patients are having repeated convulsions. 

If the condition of the arteries in the eye is a criterion of that pertaining to the ar- 
teries throughout the body, we must admit then that there is some other factor which has not 
as yet been stressed. I do want to emphasize that the angiospasm is not the entire story. 

DR. THADDEUS L. MONTGOMERY, Philadelphia, Pa. — ^Dr. Mengert’s paper sup- 
ports the thesis that angiospasm, capillary hemorrhage and thrombosis, and local tissue necro- 
sis are important histologic lesions in the underlying pathologj- of eclampsia. The fact that 
Dr. Taylor’s studies of renal function do not point to a consistent deficiency of circulation 
in the renal -area docs not necessarily disprove this now commonly accepted concept. It is 
well known that vascular changes in one organ may differ very considerably from those in 
another. 

Studies that we have been conducting in our department of cerebral circulation in tox- 
emia of pregnancy help to support the thesis which Dr. iicngert’s paper favors. Emplojdng 
the method of Kety and Schmidt, we have found a general reduction of cerebral circulation, 
o.xygcn consumption, and metabolic exchange in the presence of severe pre-eclampsia, eclamp- 
sia and some of the other hj-pertensive conditions. These findings are to be reported in a 
short time and will constitute, I believe, the first confirmation of our many theories as to 
what goes on in the brain in cclamp«ia. 
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Soon after termination of pregnancy, angiospasm ceases. Thus, interruption 
shortens the duration of ischemia and thereby minimizes the danger of per- 
manent tissue damage. 

A final word must be said concerning two treatments: one old, Veratrum 
viride, and the other new, high spinal anesthesia. Both provide vasodilation, 
the fonner generally, and the latter locally below the level of the injected drug. 
It would seem logical to employ one or both. On the other hand, there is evi- 
dence that the hypertension of pregnancy is both attempted compensation and 
protective response. Partially for this reason, but chiefly because of previous 
success, we have not yet seen fit to adojit either of these treatments. 

Summary 

Five toxemic women died on our service during a nine months’ period as a 
result of, or in association with, pulmonary edema. This motivated a change 
in treatment schedules, and a simple policy of fluid maintenance was adopted. 
The dailj^ fluid intake, therefore, is now limited to 2,500 c.e. of fluid. Five per 
eent dextrose in distilled water is the infusion medium when the patient is unalfle 
to drink, ,and no hyj)ertonie solution or plasma is em])loyed. No other treatment 
feature Avas changed, and the basic philosophy of ultraconservatism was con- 
tinued. Since then, no toxemic patient has died and none has developed recog- 
nizable imlmonary edema. Twenty-four consecutive pregnant Avomen Avith con- 
Amlstye toxemia have recovered and there is a 77.8 per cent fetal survival rate. 

Angiospasm Avas advanced by Volhard in 1918 and by Irving in tliis country 
in 1936 as the bas'ic patliologic lesion of eclampsia. Its existence can be seen in 
the retinal arterioles of most pregnant AA'omen Avith hypertension. It is believed 
that many of the pathologic lesions and knoAvn clinical phenomena of pregnancy 
toxemia can be explained on this basis. 
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Discussion 

DR. NEWELL W. PHILPOTT, klontreal, Canada. — I would like to corroborate the 
statement of Dr. klengert when he says that largo intake of fluid is ill advised in the pa- 
tient with edema, especially when the kidneys are not excreting to normal capacity. AA’’e have 
bad two eases wliere reactions were of a serious nature. These were severe pre-eclamptic pa- 
tients with marked edema. After delivery they were given glucose and water with 10 Gm. of 
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S OME year.s ago, we suggested to our house staff that whenever there was 
doubt as to completeness o£ dilatation of the cervix, a vaginal examina- 
tion, under aseptic technique, should be done. This re.sulted in a lessened fre- 
quency of iirolonged second stage in our clinic. There was still remaining, 
however, a higher incidence in the clinic patients than was being observed in 
our private patients. We, tlierefore, made it a rule that a vaginal examination 
should be done when the head did not reach the pelvic floor within thirty 
minutes after the cervix had been thought to be completely dilated. (We had 
always operated in the belief that the cervix should not be considered to be 
eompletelv dilated until it had completely retracted over the head.) It was very 
apparent, after the initiation of the above rule, that the hnal stages of cer- 
vical retraction were often very slow in the presence of poor labor pains in 
primiparas. It was also very apparent that a partially retracted cervix could 
not be palpated, in Ihc anterior half of its circumference, by rectal touch. 

Another survey of our records, a little more than a year ago, showed an 
almost complete absence of prolonged second stage. Thex’e was still, how- 
ever, a marked variation in the duratimi of this jiai-t of the labor. While most 
of the patients, both primiparas and multiparas, had a quite short .second stage, 
there was still a considerable number of j)rimi])aras in whom the second stage 
exceeded one hour. A survey of the latter group, sejxarated from the larger 
fraction of the patients, showed a remarkably high incidence of long interval 
between pains (four to as much as eight minutes). We immediately wondered 
whether the prolonged second .stage could not be partially explained on the 
basis of this long interval. We had previously founcT that intensity of uterine 
contractions was a highly imjmrtant item in the duration of the second stage. 
It is ([uite apparent to everyoxio that pains of good inten.sity arc usually elo.se 
together. It is also evident that pains at infreciuent intervals' a I'c usually of 
])oor intensity. Since there is no simple method of mea.suring inten.sity of 
uterine contractions accurately,! it was difficult to tell whether intensity or 
frequency was the more important cojisideration. The very fact that the results 
were measured in minutes introduced a third variable — time. It occurred to us, 
therefore, that we .should, perhaps, try to eliminate both the fref|uency factor 
and the time factor from our consideration. This could very readih' be done, if 
we noted the intensity of the pains, and then counted the number of ])ains, and 
used as our mea.sure of the duration of the .second staire the number of ]min.s, 


♦Rearl at the j^evonty-first annual mc-tln;: of tiu* Ainorican Cynr'f'olojrical Kocioty, Wil- 
liamphnrfT. Virginia, iMay -I to 2(*f JOiS. 

cnlloa contractions during whlcli tho utonis cannot readily be Indented at tho 
t : i,f Vsc n ‘^ntifrjictlon US '‘good**. U\ coinparlson with contractions during T\*hlch the uterus 
indenwa. .ve have called "poor." 
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I -would disagree with Dr. ireiigert, however, upon the question of the significance of 
edema in the toxemia patient, not from the point of representing that edema is the cause 
of the phenomena of eclampsia, hut to suggest that important consideration in sonie of tlie 
late and terminal phenomena. 

When edema is present and can be reduced the severe pre-eel amptic and eclamptic 
seem to do much better than the patient who is not edematous. Practically all forms of 
treatment which we have today have as one of their purposes the reduction of tissue electro- 
lyte, particularly sodium, and the reduction of edema. Even the speaker limits the amount 
of fluid intake and keeps his patients upon a high-protein and a low-salt diet. 

However, in the limited state of our Imowledge of this subject one cannot be too dog- 
matic. The amazing thing about the rvhole problem of eclampsia and the discussions vhich 
arise concerning it is the fact that so many different treatments, apparently diameti'ically 
opposed in one direction or another, are so successful in the hands of those who are experienced 
in the management of this disease. 

DE. NEWLIN PAXSON, Philadelphia, Pa. — ^Ye have in our work reached the same 
conclusion, that angiospasm shows a pathologic change in eclampsia. We thought this might 
account for Stroganoff’s theory that the use of an old drug which had been more or less dis- 
carded (chloral hydrate) because of fear of damage" to the liver, might actually represent 
an approach both as a sedative and a vasodilator. Therefore, we have been using it in much 
larger quantities than we have used morphine, feeling that it did not produce any ill effects. 
And although there might be some danger of liver damage, we believe that the problem is so 
acute and relatively short-standing, we have used chloral hydrate as our possible answer. 

As to the second point, we are following the Smiths’ work in regard to a toxin being 
responsible for the angiospasm, I was wondering if Dr. Mengert would care to correlate 
any opinions he may have on the investigations of the Smiths in relation to angiospasm? 

’ DE. MENGEET (Closing). — It was my desire to focus attention upon angiospasm and 
I think that desire was accomplished. There w'as no claim made that the kidney lesion in itself 
produced hypertension. I think, of course, that some kidneys do not have a great degree of 
angiospasm. The intensity of angiospasm varies in different parts of the body. For example, 
I remember well a patient who had necrosis of, and lost a large part of the right gluteus. At 
the time we thought it was due to thrombosis. I now believe this must have been due to 
angiospasm. Why there should have been angiospasm of that particular end artery no one 
can answer at the present time. Certainly, in the more severely ill patient, as Dr. Taylor sug- 
gested, angiospasm is a feature of the syndrome and every one who lias written on the 
.pathology of the kidney agrees ndtli .this. Pahr, in 1924, spoke of the glomerular ischemia. 

Edema is present as extracellular fluid and I think the important thing we must bear 
in mind in treating these patients is not to bring fluid back into the vascular tree and thei'eby 
overload the circulatory system. I do not thinly that during the immediate convulsive stage it 
is of importance to worry about the edema. I think the important thing is the effect of the 
water. I remember a patient I had a hand in treating some years ago where we used all 
known procedures from hj’poHonic fluids to blood transfusion and finally this patient n ent into 
a stasis eclampticus and died. How I believe she died from water intoxication. We must 
remember that water intoxication can produce convulsions and I would like to close on the 
thought that perhaps some of the convulsions we see in eclamptic patients are the result of tlie 
(reatment and not of the disease. 
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pains required to complete this descent phase varied from none to ten. Follow- 
ing completion of descent, these patients then had the same pelvic floor phase 
characteristic of the larger group. The total duration of the second stage for 
this smaller group, who had both a descent phase and a pelvic floor phase, can- 
not logically be compared directly with the total duration of the larger group, 
which had only a pelvic floor phase. 


Table II. Peimipakas, Descent Phase 


NUMBER OF PAINS 

0-1 

2-4 

5-10 

OVER 10 

Good pains 

Poor pains 

32 per cent 

23 per cent 

37 per cent 
42 per cent 

31 per cent 

33 per cent 

2 per cent 


Study of the descent phase in the 232 primiparas (Table II), showed that 
the descent was a bit more rapid with good pains than with poor ones but that, 
even with poor pains, all had reached the pelvic floor in ten pains or less. Two 
]5er cent — a total of three patients only — according to the records, showed 13, 
15, and 20 descent-phase pains, respeetiveljn In none of these three patients 
were the pains aetuallj’- counted, but only "estimated,” and in none of the 
three was a vaginal examination done. Critical review of these three records 
would seem to indicate that only the last one of the three probably had more 
than ten pains to reach the pelvic floor. In the 269 multiparas (Table III), 
the vast majority had reached the pelvic floor within six pains, and all save 
two patients had reached the pelvic floor within ten pains or less. One of these 
two patients was "estimated” to have had fourteen contractions in her descent 
phase, and the other one sixteen. No vaginal examination was made in the 
first, and the record is uncertain as to whether a vaginal was made in the second. 
Assuming that the second patient did actually have more than ten pains in her 
descent phase, we then have one primipara out of 790 and one multipara out 
of 1178 who required more than ten pains to reach the pelvic floor after com- 
plete dilation of the cervix. 


Table III. ISIultiparas, Descent Phase 


NUMBER OF PAINS 

0-1 

2-4 

5-10 

OVER 10 

Good pains 

67 per cent 

29 per cent 

4 per cent 


Poor pains 

57 per cent 


13 per cent 

1 per cent 


As stated above, the pelvic floor pliase of those patients having a descent 
phase was in no way different from the larger group, who had no descent phase. 
The 1174 multiparas (Table IV) were found to have completed the pelvic floor 
phase in the vast majority of cases in about three pains, and in virtually all 
. instances in ten pains. Again, good pains accomplished the end result more 
quicldy than poor pains, but the difference between good pains and poor pains 
was not nearly so marked as we had previously thought, further emphasizing 
the value of pain measurement over minute measurement. Eight patients only 
(less than 1 per cent of the total), according to the records, required more than 
ten pains. (One patient, previously delivered hy cesarean section and, there- 
fore a primipara for purposes of this discussion, was also inadvertently in- 
cluded in Table H''.) Six of these eight patients were said to have had 12, 13, 
13 14 14, and 15 pains, respectively. The duration in minutes of the second 
sta^e in these same patients was 20, 20, 24, 28, 28 and 30 minutes. In most 
instances the pains were not actually counted, hut the number only estimated.*' 


ttip houso ^tnfC has been very diligent in coimtinR- the pain.-;. It is only natural 
, . .F'. IhnnTrT foTKot ‘occa-sfonaJIv. A.*; a matter of fact, intern and resident usually Ifcep 
^paS-auf oiimT fmd y esUmate is tl>c result. 
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instead of the number of minutes. This is very logical, since fifteen pains at 
four-minute intervals, thereby consuming one hour, should not logically be ex- 
pected to accomplish more than fifteen pains at two-minute intervals, which 
would consume only half as much time. It should be noted here — somewhat 
parenthetically — that fifteen pains at one-minute intervals do not actually ac- 
complish as much as fifteen pains at two-minute intervals. This is probably due 
to an insufficiently long period of relaxation, and might be considered as sub- 
clinical tetany. 

In the last year and a half, since the above plan was adopted, the vast ma- 
jority of our records contain the number of pains, in addition to the previous 
data theretofore included. Not always has the vaginal examination been made, 
although there has developed somewhat of a tendency to examine most patients 
by vagina if the head does not reach the perineum immediately after the cervix 
is thought to be dilated. We have not discouraged this tendency, because, in a 
teaching clinic, we feel it highly important to impress upon everyone that such 
is the normal eoiTrse of events. 


Tablk I. Station at Completion op Dilatation 



ON PELVIC 

FLOOR 

ABOVE 

NO. OF PATIENTS 

NO. I 

PER CENT 

1 NO. 

1 PEE CENT 

Primiparas 790 

558 

71 

232 

29 

Multiparas 1178 

.909 

77 

269 

23 


Among 790 primiparas with occiput presentations (Table I) the head was 
found to be on the pelvic floor at the time the cervix was eompletelj’- dilated 
in 558 patients (71 per cent). In 59 others, the head reached the pelvic floor 
either before or during the course of the next uterine eontraclion. In other 
words, the head was on the perineum at the time tlie cervix was dilated, or witli 
the next pain, in a total of 617 out of 790 primiparas (78 per cent). Similar 
figures for multiparas showed 909 of a total of 1178 on the perineum at the 
time the cervix was dilated (77 per cent). One hundred sixty-four_ others 
reached the perineum on or before the completion of the next contraction. A 
total, then, of 1073 of the 1178 multiparas had the head on the perineum at the 
completion of dilation, or within one pain thereafter, (91 per cent). One cannot 
help but wonder whether the strictly normal course of events does not call for 
the head being on the perineum at the time the cervix is eompletelj’" dilated. One 
cannot, however, reason conversely that the head on the perineiun means com- 
plete dilatation, as we see a definite percentage of our patients with the head on 
the perineum for a consideralfie time before the cervix is completely retracted. 
Two to three per cent of all patients show this. In one group (primiparas 
with poor first-stage pains), 8 per cent will have the head well down on the 
perineum by the time there is 7 to 9 cm. dilatation. 

We have previously urged' that the second stage be considered as being 
composed of two phases : one, a descent phase, and two, a pelvic floor phase. 
From the above, it is quite apparent that at least 70 odd per cent of both primi- 
paras and multiparas have the head on the perineum at the time the cervix is 
completely dilated. These patients have only a pelvic floor phase in the second 
stage. The remaining 20 odd per cent, of both pi’imiparas and multiparas in 
this present series, did not bring the head to the pelvic floor for a variable time 
after the cervix ivas completely retracted. As will be shovm, the number oi 
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required more than thirty pains. Three of these five patients were eventually 
delivered wth forceps, and all of them required more than an hour, except one, 
who was delivered at. the end of forty-six minutes. The incidence of forceps in 
this poor-pain group is as follows : of the 269 patients delivered in the first ten 
pains, 39 were delivered with forceps ; and 17 of the 175 in the eleven to twenty 
pain group were similarly managed. This relatively higher rate of forceps 
exhibition is the result of our previously gained impression that jjrimiparas, with 
very poor pains, are quite unlikelj’^ to deliver themselves spontaneously in a 
reasonable period of time. This present study has gone a long way toward 
establishing the contradiction of that idea, since 444 (less a few of the forceps 
cases) are shown to have delivered themselves within 20 pains or less. Of the 
remaining 44 patients, 39 were delivered between 21 and 30 pains, six of these 
by forceps. Five had more than 30 pains, and three of the five were delivered 
by forceps. It seems, on the basis of this study, that it is rather futile to expect 
a patient to deliver herself spontaneously if she has not done so within thirty 
pains. It should be noted, however, that the five patients having more than 
thirty pains in this present series constitute only 1 per cent of those having poor 
pains, and slightly more than one-half of one per cent of the total number of 
primiparas. Similarly, it might be noted that the 44 patients having more than 
twenty pains constitute about 5 per cent of the total number of primiparas. 

Discussion 

In other words, the primipara, with pains at two-minute intervals, will 
nearly always have delivered herself within forty minutes. The primipara, with 
pains at three-minute intervals, can be expected to deliver herself within one 
hour. The primipara, with pains at four-minute intervals, will naturally require 
up to eighty minutes, even if the individual pains are of good intensity. 


Conclusions 

1. Complete retraction of the cervix as a measure of the end of the first 
stage, or of the beginning of the second, leads to a better understanding of 
the physiology of the second stage and a better clinical judgment of its progress. 

2. IMeasurement of the duration of the second stage by number of pains, 
rather than by number of minutes, is more logical and, in our hands, a much 
more satisfactory method of measurement. 

3. IMost primiparas can be expected to deliver themselves spontaneously, 
after the head reaches the perineum, in twenty pains or less. 

4. A simide second-stage foi-mula might be stated as follows: 

All patients, primiparas and multipaj-as, will complete tJieir de.seent pliasc 
in ten pains or less. 

All multiparas will complete their pelvic floor phase in ten pains or less. 

Primiparas, with good pains, will complete their pelvic floor phase in 
twenty pains or less. Primiparas, with poor pains, will complete their pelvic 
floor phase, in nearly all cases, in thirty pains or less. 
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In at least three of the six patients, no vaginal examinatioi) was done. In liiree 
cases, the pains were said to be one to one and one-half minutes apart, wliieh. 
as noted above, is not a desirable situation. It seems doubtful wlictlior any of 
these six patients had materially more than ten pains in lier pelvic tioor ])hase. 
The remaining two patients certainly had more tliau ten pains. 


Table IV. IMultiparas, Pelvic Fr^oon Phase 


! 

0-3 i 

1 1 

i "-io 

1 OVER 10 

KUMBnHOFPAlXS 

xo. 

ria: 

CEXT 

xo. 

RER 

CEXT 

xo. 

PER 

CENT 

! j I’l.Ii 

XO. 1 Cl NT 

Good pains 002 

470 

78 

300 

37 

31 

7 ) 

3 

II 

Poor pains 572 

380 

07 

3.35 

24 

-33 

8 

8 

3 


One, a twenty-five-ycar-old gravida ii, para i, had tlio head on (lie pcrinonni three min- 
utes after completion of dilation (one pain), and delivered .‘-•iiontancouHly thirty-.^ix minute.-; 
later, after eighteen pains. She was normal in all respects; the hahy weighed S.OHi Gm.: 
and the head was completel 3 ' rotated at the time the head reached the pelvic floor, slie vas 
siiid to have had "verj' poor” pains. She had been given 2..! mg. of Pontocaine in r.c. 
of 30 per cent glucose intraspinallj*. AVc do not feel that this minimal dose .‘•addle bloc!: 
materially reduces the ell’cctiveness of second stage jiains, but. like ain- other nnestlu’tic. it 
does have some effect. The other patient, a thirty-j'c.ar-old gravida ii, jiara i, rcfjuirerl thirt.'- 
five minutes (ten pains) to reach the pelvic floor, at which time tin* lieatl rotated p"bterioilv 
and was delivered after twent.v-nine verj- poor contractions with tlie aid of low forceps. ‘It 
should, perhaps, be stated hero that forceps were m-cd only five times in the delivery of Uio 
3174 inultiparas). According to thi.s patient’s histor.v, (his ]iregnam\v terminated at the rnd 
of thirtj'-threo weeks, and the attendant was quite surprised to find the bab.v weighed .'l.lfKt 
Gm. This was quite readilj' e.xplained, however, when it was noted that tlie placenta weighed 
780 Gm. The infant did, throughout the neonatal period and for a considerable time there- 
after, react like a premature infant — required incubator i-are, etc. While it is. therefore, 
possible for a multipara to require more than ten pains to deliver the baby over the {tcrineuin. 
it is of rare occurrence in this present .‘;orie.=. 


Table V. Pri.miparas, Pelvic Floor I^ha.se 


- 

1 0-30 ! 

33-2(1 i 

21-30 

1 OVI R .30 


1 

1 PER 

j PER 

j PEP. j 

I PER 

XU.MBER or rAlN.S 

XO. 1 

CENT 

,VO. i CENT 

xo. j PENT 1 

.NO. * crNT 


Good pains 302 232 -SO 00 20 

Poor pains -ISS 200 no 37.3 30 



pains, A little morelban lialf of these patient-s were ueliveivi] m tni uaiii; <>: 

Another thirty-six per f<uit wore <k-liver.Hl in the s.-ronu teti-p.'U! u- n'-j 
^■'tRbt ])er cent required twenty-one to thirty imiits. e.nd 1 per i-ent" -!' 'G- - 
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A large series of healthy, native-born American women in good nutrition and condition, 
with no pathologic processes, would probably deliver themselves spontaneously in a manner 
equal to the series Dr. Calkins has reported. But I think we Avould find in an extensive prac- 
tice of mixed nationalities, fearful of labor, elderly so far as the first pregnancy is con- 
cerned, and demanding and receiving many of the widely prevalent methods of sedation or 
anesthesia, that their necessary effort to complete the second stage would come far beyond 
the number of pains in Dr. Calkins’ series. I would be interested to know if Dr. Gallcms 
regards the women who had more than tliirty pains in the pelvic-floor phase to have had 
secondary inertia, and if any of his patients could be considered as having liad primary 
inertia. 

If we must examine a woman vaginally to determine complete retraction of the cer\-ix 
as a determination of the physiologic end of the first stage, which is an excellent suggestion, 
we will probably have a large increase in the number of vaginal examinations to determine 
the progress of labor, but if we adopt the formula suggested we may not have as many forceps 
deliveries as are practiced in many clinics. 

DE. EUDOLBH W. HOLMES, Charlottesville, Ya. : — In 1893, Kroenig and Ries inde- 
pendently wrote articles which extolled the merits of rectal examinations in labor. The liis- 
tory of rectal examinations is an interesting one. Textboolcs and journal pages gave scant 
publicity to their advantages, so that from 1893 to 1915 there was not one formal paper on 
the subject. Yet, the procedure became a near routine throughout the world without the aid 
of publicity; its growth was insidious. I wrote a paper in 1915 on the advantages of rectal 
examinations, based entirely upon mj' experience as a routine in my own work, and as a 
method required by my subordinates in various hospitals. To the latter, a vaginal examination 
was barred except on a special permission. 

I do not believe I am prejudiced in its favor — I merely express an opinion based upon my 
own experience. I still believe that rectal examinations will elicit all needful information 
in the vast majority of cases; when a failure does occur, usually it will be found that the 
findings from a vaginal touch will be equally futile; when this does happen, manual exam- 
ination through the vagina may bo imperative. I believe that most antagonists to the method 
have not given the method a full trial. Abdominal palpation and rectal touch are nuthout 
danger; vaginal examinations do carry a menace from infection. I express myself strongly 
as the essayist reflects an unfortunate retrogi-essive trend 'as regards methods of investiga- 
tion. 

DE. CALKINS (Closing). — Of course, this was not a paper on the first stage of labor 
and therefore did not deal with the retraction of the cervix. It was not a paper on anes- 
thetics but these patients did have some form of analgesia as well. Too much anesthesia 
will prolong labor, it should be stated — both first and second stages — and where we have used 
too much anesthesia a longer labor has been the result. 

This was not an attempt to substitute vaginal for rectal examinations. I quite agree 
that up to the final stages of dilatation the patient may be very properly and appropriately 
handled by means of rectal examinations, but mj' point was that in many instances the cervix 
is thought to bo properly dilated when it is not and I believe a vaginal examination is less 
dangerous than forceps delivery. 
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Discussion 

DE. EOBEE 1 A. BOSS, Durliani, N. C. — In a recent study at Duke University a listing 
was made of the lumdier of pains rather than judging labor in terms of hours or minutes. 
The results are in accord with Dr. Calkins’ observations. ^Ye have long held the thesis 
lhat, perhaps, the best way to teach obstetrics is to have the student sit by the laboring- 
woman’s bedside with his hand on her abdomen. In this way, he can judge not only the 
duration, and interval of the pains, but also their intensity. From the observations of 
Eucker, IMurjdiy, and Torpin, we know that pains may not be productive. They also showed 
that the rest period between pains was just as important as the pain itself. The essajdst has 
re-emphasized this point. Wg must also recall the behavior of the uterus in prematurely 
induced labor as compared to normal labor. 

Another point is the inability to judge the dilatation and, more important, effacement of 
the cervix by rectal examination alone. Surely, in our etforts to teach asepsis, we do not ex- 
amine our patients by the vagina often enough to evaluate properly the behavior of the 
cervix. Too often when the patient is on the delivej-y table and asleep, only a thin or not 
completely dilated cervix is pre.'^ent. The es.«ayi.sl properly calls f or an examination by vagina 
whenever the patient has not brought the bab}' to the vulva after a period of hard pains. 
He also distinguishes between a patient who has the fetal head well in the pelvis, without 
pain, when the labor may be inordinately long and perplexing, and the patient who starts 
labor with the head unengaged and carrying on in fine fashion. 

The incidence of forceps delivery, is noteworthy and no doubt .springs from listing the 
number of pains rather than time of labor. Several years ago we had our resident in a 
general hospital, list the time of day, or night, of all forceps deliveries. The result was a.s 
ex'pected. The tired, harassed doctor delivered more patients by forceps before mealtime, 
bedtime, nad office-hour time than at any other. The essayist’s observations should help in 
anticipating the time of birth. 

DE. PHILIP F. YTLLIAHS, Phihulelphia, Pa.— Dr. Calkins’ studies of the progress 
of labor which he has presented in recent years have been of much interest. In the present 
essay he has offered us a very simple lule by which one can measure numerically by con- 
tractions the degree of effort needed to bring about descent and expulsion of the fetus. It 
might seem worth while to substitute the formula wliich lie has derived from a fairly large 
sampling of patients for the time-honored formula of two hours in what we have regarded 
as the second stage, or thirty minutes with the head on the perineum and no progress. In 
indicate the necessity for artificial delivery. 

I am uncertain, however, as to whether this group of nearly 2,000 women represents a 
selected group of consecutive cases. No mention has been made of borderline cases. Again, 
the age of the patient or physical condition, the size of the baby, and the fetal position do 
not seem to have occasioned any delay. All these factors would seem to occasion moie maiked 
variation from the conclusions as to the muscular effort required for descent and expulsion. 
The incidence of forceps deliveries in the group reported is indeed quite low. 

Dr. Calkins’ indication for making a vaginal e.xamination is excellent. Certainly, rectal 
examinations are inconclusive in many instances in determining if the cervix has retracted 
over the head. The ease of rectal examinations and the avoidance of preparation of both 
patient and physician and a possible slight increase in morbidity in vaginal examinations 
possibly make us a little lazy in determining the exact state of the cervix. Very often when 
the cervix is felt by rectal examination to be fully dilated and then vaginal e.xamination is 
made we find a very thin cervix, 6 or 8 cm. dilated and probably having very little muscular 
fiber in it. In realitv, the muscular cervix has retracted over the head and the thin mucous 
membrane layer is still present and retracts on almost the slightest .stretching or pushing. 
The obstructing anterior cervical lip, when pushed over the head and held there during one 
pain, is often followed by almost immediate delivery. 
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Gross Fetal Mortality . — In consulting the literature, six authors gave as 
gross fetal mortality all stilll)irths and neonatal deaths occurring from the 
twenty-eighth week of pregnancy to term. These mortalities varied from 11.5 
per eent^ to 35.3 per cent.^® 

In our cases for the five- 3 ^ear period 1933-1937, among 773 breech deliveries, 
there were 244 stillbirths and neonatal deaths, 31.6 per cent. The vast majoritj" 
occurred among’ veiy immature babies, although a considerable number were 
dead on admission or had malfoimations incompatible with life. For the five- 
3 ^ear period 1942 to 1946, there were 51 deaths among 467 deliveries of breech 
oases, 17,4 per cent. 

■ Corrected Fetal Mortality . — Since it is obvious that a considerable number 
of deaths occurring in the gross rate cannot be attributed to the presentation, 
deductions have been made in order to determine the fetal mortalit.y due to the 
presentation itself. It, therefore, seems reasonable to deduct (1) non viable pre- 
matures (less than 1,500 Gm., 3 pounds, 5 ounces), (2) babies with fatal mal- 
formations, and (3) those who were already’- dead on admission. Cori’eetion by 
deduction for deaths due to prolapsed cord and to maternal complications, how- 
ever, seems indefensible. Whether or not twin pregnanc^’^, with one or both 
fetuses presenting h.v breech, should be deducted or included has been debated 
in the literature. Actual^', this is of little importance since the small number 
of multiple pregnancies would have little statistical effect. We have included 
onl^' cases in which the first twin pre.sented h.v breech and considered it as one 
case. 

With the above corrections, eight reports reviewed showed mortality rates 
of 5.38 per cenF* to 22.7 per cent.' Our mortality* for the 1933 to 1937 period 
showed 53 deaths in 538 eases, or 9.9 per cent, and for the 1942 to 1946 period 
was 30 deaths among 446, or 6.7 per cent. 

Corrected Premature Morfalitij . — It is a fairly common belief that breech 
])resentation is especially dangerous for the premature child. This danger has 
been ascribed to the chance of delaj- in deliver.v of a relatively* large head 
through a birth canal inadequately prepared by the small body and shoulders. 
This has probably been too much emphasized b,v the inclusion in many reports 
of very immature fetuses who would have little chance to .survive with any 
presentation. If we arbitraril.y assume, as is customary^ that birth weights be- 
tween 1,500 Gm. (3 pounds, 5 ounces) and 2,500 Gm. (5 pounds, 8 ounces), for 
babies alive on admission and having no gross developmental defects, represents 
viable prematurity*, we were able to find in the literature mortality rales varying 
from 14.3 per cent to 48.6 per cent.’’*’ IMoi’ton-'*- also .states that the general 
moi’tality* for all premature babies in his hospital was 36.8 per cent. In our 
group of such babies there were 145 with 37 deaths, 24.1 per cent. Forty-five 
weighed less than 4 pounds, with 42.6 per cent mortality*; 58 weighed between 
4 and 5 poimds, of whom 19.3 per cent died, and 42 weighed over 5 pounds but 
less than 5 pounds, 8 ounces, with 30 per cent deaths. If it is remembered that 
our figures include both stillbirths and neonatal deaths, there is apparently no 
indication of a definitely increased risk for viable prematures presenting by* 
l)reech. In this connection, with veiy premature babies (3 pounds, 5 ounces, to 
4 pounds) it is intere.sting to note that the mortality rate for the first five-year 
period (3933 to 3937) was 55 per cent and for the last five-.vear period (3942 to 
1946) was 37.5 per cent, duo, we believe, to better prematuj’c care in Ihe later 

group. 

Corrected 'Term Mortality . — Variations of opinion as 1o whal constilules a 
full-teim fetus have given rise to considerable confusion in the liicralure as to 
the interpretation of results, and, at times, to false conclusions. Some author.s 
apparently relied on the questionable estimate of maturity from the reported 
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I T IS commonly thought that breech presentation, while having little effect 
upon maternal mortality, and small effect upon maternal morbidity, definitely 
increases the danger to the fetus, and that this added risk over vertex iiresenta- 
tion is due largely' to asphyxia and birth injury. The fact that the birth of the 
child must occur within a few minutes after expulsion to the level of the um- 
bilicus, or compression of the cord may occur, also often results in liirth injury 
from efforts on the part of the obstetrician to overcome dangerous delay in 
delivery. 

There are also other hazards to the fetus, information about which has not 
been so widely disseminated. In order to gather more data as a background for 
better management, we have reviewed the recent literature and studied a moder- 
ateW large group of breech cases occurring in 25,532 deliveries, during two five- 
year periods, 1933 to 1937, and 1942 to 1946. 

The commonly reported incidence of breech presentation is from 2.1 per 
cent^^ to 6.32 per cent,^“ In our group of 25,532 deliveries, breech presentations 
occurred’ in 1240, or 4.8 per cent. At variance with the usual statements relative 
to etiological factors, pelvic contraction, as an obstacle to engagement of the 
vertex, seemingly has little or no effect in the production of breech presentation. 
Pelvic contraction occurred in only 2.7 per cent, actually a rather low incidence. 
In oiir experience, other comnionlj’- stated causes, such as placenta previa and 
the toxemias, are important only as a cause of premature labor. We were able 
to find no statisticallj'’ discernible cause for breech presentation other than pre- 
maturity and twin pregnancy. 

Vartan®’' asserts that the reason why breeches persist until term is not to be 
sought in factors which prevent the head from engaging but are those which 
prevent spdntaneous version from taking i^lace and believes that extension of 
the legs is a prime factor, by giving the fetus an extended attitude. 


Fetal Mortality 


It is generallj’’ conceded that breech presentation entails more danger to 
the fetus than does vertex, but there has been considerable disagreement as to 
the exact degree- of this added risk. There is also some debate as to the parts 
played in this increased mortality by the presentation itself and by other fac- 
tors which might be the cause of the presentation. In an attempt to arrive 
at an answer to the question, different calculations have been used which 
make comparisons difficult and have led, at times, we believe, to doubtful con- 
clusions. A common error has been the acceptance of the gross or total fetal 
mortality as representing the percentage risk for all groups of breech presen- 
tations.' 


’Read, by invitation, a± the seventy-first annual meeting- of the American GjTiecoIogical 
society, Williamsburg, Virginia, May 24 to 2C, 1948. 
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Table II. Mortality Kates and Birth Weights 



5 lbs. 8 oz. 

TO 

5 lbs. 15 oz. 

PER CENT 
DIED 

6 LBS. 

TO 

6 lbs. 15 oz. 

PER CENT 
DIED 

7 LBS. 

TO 

7 LBS. 15 OZ. 
PER CENT 
DIED 

8 LBS. 

TO 

8 LBS. 15 OZ. 
PER CENT 
DIED 

9 LBS. 

AND 

OVER 

PER CENT 
DIED 

Primiparas 

14.8 

7 - 

1.4 

16.7 

50^ 

Multiparas 

6.1 

1.4 

3.4 

7.9 

17.9 

All cases 

10.0 

4.4 

2.5 

11.3 

20.0 


♦Only 2 cases. 


Frank Breech . — In previous studies, Siddall and drew attention to the 
fact that several authors have expressed the belief that there is a higher fetal 
mortality associated wth frank breech deliveries. In our first group of cases, 
1933 to 1937, we were unable to confirm this and even stated that, in our experi- 
ence, after grouping as to parity and further subdivision as to premature and 
term babies, there was without exception a lower mortality for frank breech. 

In our 1942 to 1946 cases with viable babies, I am unable to confirm a lower 
death-rate for frank breech except for premature primiparas and term multip- 
aras. For premature primiparas. the fetal death rate was 12.5 per cent for 
frank breech and for other breech presentations, 14.2 per cent. For term multip- 
aras, the percentage was 0.0 for frank breech and for other breech presentations, 
3.5 per cent. It would seem, therefore, that frank breech is associated with little 
if any added risk, to the fetus. 

Poriti/ .-—Statements in the literature vary considerably in regard to parity 
as a factor in fetal mortality, although it might naturally be expected that they 
would ascribe a higher rate for primiparas. And this seems to be borne out by 
the available data. Nevertheless, King and Gladden^^ report mortality rates of 
7.7 per cent for primiparas and 12.5 per cent for multiparas, for babies weighing 
over 5 pounds. They offer in explanation the fact that dead babies in this group 
averaged 1 pound, 4 ounces heavier when born of multiparas. 

Our experience is shown in Table III. 


Table HI. Stillbirth and Neonatal Mortality Kates for Viable Babies of Prijiiparas 
AND Multiparas, 1933 to 1937 and 1942 to 1946 


TOTAL MORTALITY 

PREMATURE MORTALITY 

TERM MORTALITY 

PRIMIPARAS 

MULTIPARAS 

PRIMIPARAS 

MULTIPARAS 

PRIMIPARAS 

MULTIPARAS 

(PER CENT) 

(per cent) 

(PER CENT) 

(PER CENT) 

(PER CENT) 

(PER CENT) 

5.7 

7.8 

13.8 

31.9 

4.7 

3.4 



1942 to 1946 



3.1 

5.0 

13.3 

31.0 

1.5 

1.4 


An interesting and surprising finding is the high mortalitj’^ of premature 
babies of multiparas. This has been noted elsewhere in the literature.^ It seems 
obvious that this is responsible for a reversal of the relative results for the com- 
bined and for full-term deatlis. A partial explanation can be found in the 
trreater proportion of large prematures (5 pounds to 5 pounds, 7 ounces) deliv- 
ered by primiparas, 40 per cent as compared to 23 per cent by multiparas. It 
is also possible, as term babies are larger in multiparas, that premature babies 
of the same weight might actually be less mature and therefore more likely to die. 

Length of Labor . — There is little evidence in the recent literature®’ ®''’ 
to support the belief that breech labor is likely to be prolonged with adverse 
effect upon the fetus. In our groups, the average length of labor for women 
whose babies weighed 5 pounds, S ounces and over and died, was 20 hours, 15 
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last menstrual period. Others made no mention of, or were too indefinite con- 
cerning, size and maturity. The majority of authors, however, agreed that a 
fetus weighing 2,500 Gm. (5 pounds, 8 ounces) or over is mature insofar as its 
ability to survive is concerned. We have reviewed ten reports in which the 
results for term babies were computed by this criterion (with deduction for gross 
malformations and fetuses dead on entrance). There was considerable variation 
in results, especially where small numbers of cases were concerned. Mortality 
rates for 200 cases or more varied from 8.5 per cent^ to 12.5 per cent.^' Our 
stillbirth and neonatal mortality in both groups of cases (1933 to 1937, 1942 to 
1946) was 42 deaths in 800 deliveries, or 5.2 per cent. 


Table I. CoitPARATivE Fetal Mortality (for Viable Tersi Babies) 



general fetal mortality 

(PER CENT) 

BREECH MORTALITY 
(PER CENT) 

1933 to 1937 

1.8 

6.5 

• 1942 to 1946 

1.1 

3.5 

Both periods 


5.2 


Special Factors in Breech Mortality 


Prolapse of the TJmhilical Cord . — ^Authors reporting the incidence of pro- 
lapsed cord vaiy in percentages from 0.9^- and 11.9.^“ Among a total of 5822 
cases of breech in the literature reviewed, this complication occurred in 2.9 per 
cent. Among our 984 cases with ^^able babies, the cord prolapsed 31 times, or 
in 3.2 per cent. Caldwell and Studdiford^ gave an incidence of 0.5 per cent in 
69.47 cases for all positions, and this is close to the accepted average. It is ap- 
parent, therefore, that prolapsed cord in breeches is about six times that for all 
presentations. 

The importance of prolapsed cord in relation to fetal death in breech presen- 
tations, then, is evident. In 159 cases reported by seven authors, there were 68 
fetal deaths, about 43 per cent. So definite is the fetal danger that Studdiford®® 
and Sherman^® strongly advise routine vaginal examination on rupture of the 
membranes in order to be immediately aware of tlie complication. In our 31 
cases there were 10 deatlis, or 12 per cent. In other words, approximately 3 per 
cent of the eases with prolapsed cord are responsible for 12 per cent of the total 
mortality. 


Contracted Pelvis . — The danger to the fetus, with contracted pelvis, is 
recognized throughout the literature. Particularly dangerous are the mild con- 
tractions wliieh are frequently overlooked, vdth disastrous results. As yet, there 
seems to be no adequate method which provides a comparison of the size of the 
fetal head in the fundus vuth that of the pelvis. The existence of cephalopehic 
disproportion, then, is often not discovered until late in the second stage of labor, 
when the child is seriously endangered from asphyxia or from urgently mcucatea 
attempts at delivery. The seriousness of the complication as a factor in breec i 
presentation is evident from various reports.®’ As an example, {jordoii, 

Garliek, and Oginz"^ found a 31.7 per cent fetal death rate in primiparas ana 
32.6 in multiparas. In the material here reported, we found 22 contracted pe ves 
(2.7 per cent of term cases), of which 70 per cent were dehvered by cesarean 
section. There were no fetal or maternal deaths. 


Birth Weight.— llhQ weight of breech babies we believe to be an iinportant 
factor in mortality rates. Most writers are in agi'eement that large babies pi 
senting by breech have a high death rate. Mohler®®’ reports thM 5 per 
of primiparous breech habies weighing 8 pounds or over, died. J;. 

others also shows that there is a higher-than-average death ra_te f^’ooi g, 

viable babies. The best results are obtained vdth babies of mednmi weignt. 

Our result in the first group of eases would tend to confirm this : 
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other objections. This apparently is slight, when done gently and -without anes- 
thesia, as shown by preponderance of evidence in the literature, seventeen out of 
twenty-one, authors recommending it. 

External version, however, is not universally successful, especially if done 
early. Vartan®° states that breech presentation is common until the 34th week, 
so common that it must be regarded as a normal occurrence at certain stages of 
pregnancj'-, and found 680 spontaneous conversions to ^vertex among 1000 cases 
after the thirtieth week. The majority of these had* occurred by the thirty- 
fourth week, although 28 were spontaneously converted to vertex in the thirty- 
fifth and thirty-sixth weeks. Spontaneous version is rarely followed by recon- 
version to the original breech (only 5 per cent) while Eyder®® finds that recon- 
version occurs in 33 per cent of external versions. There is a tendency for a 
higher percentage to reconvert if thej’^ are done early, while, after the thirty-first 
to thirty-second week, this tendency diminishes. External version then, while 
technically easy, is not universally successful, but we believe deserves an ade- 
quate trial in an effort to lower fetal mortality from breech presentations. 

Cesarean Section . — It is well to recognize at the begimiing of any discussion 
of cesarean section for breech cases, that it has, with few exceptions, a fetal indi- 
cation only. We have stated before, and are borne out by the literature, that 
there is very little, if any, added maternal risk from breech delivery. There is, 
however, a definite added risk to the mother from cesarean of from three to ten 
times that of vaginal delivery. It also carries with it possibilities of trouble in 
future pregnancies. The subject then resolves itself around the question as to 
what degree of fetal danger permits an added maternal risk, by abdominal 
section, for its relief. We have shown, I think, that, in at least three groups of 
eases, there is so great fetal loss that cesarean should be considered if prophy- 
lactic version fails. 


Contracted pelvis, even in the veiy mild degrees, is especially dangerous to 
the child presenting by breech. As mentioned before, we have found no reliable 
method of estimating disproportion -wdtli the head in the fundus. Therefore, we 
tliinlc that delivery by cesarean section is indicated from the fetal standpoint 
whenever any degree of disproportion seems probable. In our twenty-two full- 
term eases, section was done in fifteen and no babies or mothers died. We realize 
that it is impossible -to draw conclusions from so small a group of cases, but our 
results are apparently different than those found in reports whei'e a high per- 
centage of sections was not done. 

As noted before, fetal mortality is high in prrmiparas over 30 years of age, 
and particularly so after 35 years. In the primiparas over 35, there is fre- 
quently such a great desire for a living cliild as at least to merit consideration of 
delivery by section. We believe that the prospective parents, after explanation 
of the relative fetal risks, should have a voice in the choice of procedure. 

From data previously presented, birth weight appears to be an iinpoi’tant 
and frequently overlooked factor in fetal mortality. Babies of medium weight 
show only a moderately increased mortality, but for larger babies (8 pounds and 
more) the rate becomes excessive, particularly for primiparas. We realize that 
there is no accurate method of estimating the size of the unborn child, but we 
can usually classify the fetus as large, medium, or small. Should the size be 
lar"e, in the interest of the child and from all evidence collected, we believe that 
careful consideration should be given to delivery by cesarean section, particu- 
larly if the patient is a primipara. ^ . 

' It is evident that combinations of two or more of these factors make section 
more likely to be the procedure of choice. 


Early Breech Extraction . — As early as 1926, Irving and Goelhals^' reported 
n of fetal inoilalitv in breech presentation by the use of routine breech 

extraction as soon as the ceiwix was completely dilated and Goethals'=* '«• 



Volume 57 
Number 1 


PETAL MOETALITY IN BKEECH DELIVERIES 


117 


minutes. There were two cases of much-prolonged labor due, apparently, to pri- 
maiy inertia that contributed to this average. Without these two cases, the 
avGragG iGngtIi of labor was 12 hours, 20 minutes. From the data available, it is 
questionable that breech presentation, in itself, is associated with sufficient pro- 
longation of labor to be a factor in fetal mortality. 


Age of Primiparas.—We. have always felt apologetic when using the term 
'‘elderly primipara,” especially when applied to wommi in their thirties, as an 
indication for various obstetrical procedures. Nevertheless, the literature - > ’ 
and our own experience show an increasing death rate for bre^h babies oi 
these women; and this is especially true if the babies are large. From 1933 to 
1937, for teirni babies of primiparas over 30 years, the i^ortality was 13.3 pei 
cent compared to 6.8 per cent for the younger group. In our 1942 to 1946 group, 
the death rate was 10.5 per cent for primiparas of 35 years or more, as com- 
pared to 5.8 per cent for those under 30. 

Early Rupture of the Membranes.— have been unable in the ^^-^ferial 
at hand to show any increased fetal risk for dry labors voth breech piesen ^ ^ • 

There seemed to be the same accelerating effect on labor, 
judge, due to earlj’- rupture of the membranes, that ]ias so 
served for vertex presentations. In our opinion, the increased ! 

danger of prolapse of the cord with early rupture of the amniotic sac, lathei 

than to any effect upon labor. 

Shill of Attendant.— It has been said that there is “no ^iil^stitute for ex- 
perience” and this dictum holds true, we believe, in tlie 
eases. In previously quoted figures in this repoj*!, we have shovm 
better net fetal death rates in later yeai^. In the senes 1933 o 1937 ap 
proximately two-thirds were delivered by mternes and ’f ^ oent to 
with the usual supervision. In the 1942 to 1946 group, at l^ast f S per cent 
delivered as private patients by a staff composed laigety o P 
American Board of Olistetrics and Gynecology. 

other factors affecting the net mortality rate were 
Pertinent to this is Dieelonann’s statement that his coii mortality 

term, babies is 4.2 per cent and Tomkins report'" of P fact 

in a group of patients, all of whom were delivered by _ • ,.nth a higher- 

remains, however, that breech delivery, in any hands, is associated voth a ingiie 

than-average fetal mortality. 


Treatment 

It is not necessary, we believe, in a study of this kmd to 
management of breech presentation during labor an e nery. 
not intend to ignore the value of proper management, 

textbooks and in numerous papers. There are, at 1 . be 

proaehes being advocated and several of the older pioce uies 

re-examined. Among these are : 


Prophylactic External Version.— M we have ^J|P^^^.^^|ngyjtably increased 
tion, even with expert management, is associated ■. i external version 
fetal risk, it becomes obligatory procedure has been objected 

for conversion to a more separation of the 

to on grounds of the risk involved, which mig ^ grounds that 

placenta and from entanglement of the ppnversion back to the original 

there is a certain percentage of failure or r course far outvveighs all 

breech presentation! The degree of risk involved, of comse, 
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Prophylactic version as a method of reducing breech mortality, we believe, 
deserves more universal consideration. 

Elderly primiparas, cases with pelvic contraction, even though of mild 
degree, primiparas with large babies, and cases with various combinations of 
these conditions deserve careful consideration of delivery by cesarean section. 

Better care of prematures should help reduce mortality among those de- 
veloped sufficiently to survive extrauterine life. 


Acknowledgment is made to Dr. Eobert Crissey, Associate Eesident in Obstetrics and 
Gynecology, Harper Hospital, for liis valuable aid in the collection of data for the preparation 
of this manuscript. 
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has continued the discussion in subsequent publications. He states that extrac- 
tion is undertaken after, but not necessarily immediately after, attainment of 
full dilatation with respect to the breech, and indicates that stillbirths and neo- 
natal deaths haA'^e been reduced 50 per cent by this policy, his personal rate beins' 
2.3 per cent. Potter, Erving, and Broum®” believe that no patient witli breed) 
presentation, after complete dilatation of the external os, should be allowed to 
proceed into the second stage of labor. On the other hand, Caldwell and Studdi- 
ford,® after a trial, opposed routine extraction. 

We have been reluctant to adopt the routine procedure and have resorted 
to breech extraction only when indicated. However, indications have been 
broadened considerably and, at diffei'cnt periods covered by this report, from 35 
per cent to 65 per cent of cases have been delivered by breech extraction. We 
believe that further trial by experienced obstetricians is indicated. 

Episiotomy . — In our expeidenee, maternal morbidity in breech presentations 
can be expressed largely in tenns of severe perineal damage and we believe 
almost routine episiotomy is indicated, not only for the benefit of the mother, 
but also for the protection of the fetal head and brachial plexus. 

Cai-c of Prematures . — Until move is knoAvn in I'cgard to the prevention of 
prematurity, more attention to the care of the premature infant, in special 
nurseries, by ti’ained pei-.sonnel, Avill help to loAver mortality in this large group 
of cases. 

Summary 

The fetal risk in breech pre.sentations is more than Avith vertex, even in 
expert hands. 

The maternal risk is not increased, and mortality can be explained by as- 
sociated conditions not concerned Avith the position of the fetus. Slight increase 
in maternal morbidity is largely the result of a higher incidence of severe 
perineal injuries AA'hich can u.sually be pi’evented by episiotomy. 

The A'eiy high giuss fetal death rate is to a great extent due to the inclusion 
of veiy premature infants aa'Iio Avould liaA^e little chance of surviAml AA’ith any 
position, of those having scA^ere malformations, and of those AA-ho are already 
dead on admission. 


We are unable to find an inerea.sed risk for Aoable prematures AA'hen present- 
ing by breech. 

Stillbirth and neonatal mortality for term babies is for 1933 to 1937 6.5 per 
cent, for 1942 to 1946, 3.5 per cent. 

There is a definitely added ri.sk to breech babies from prolapsed cord Avhich 
occurs about six times as frequently as in A'crtcx positions. 

Birth AA^eight is an important factor in fetal death for breech babies. Babies 
of medium size haAm the best chance of suiwiA'a! aaIico delivered A’aginallj. 

Although it is thought by some authors to be associated AAoth a definitely 
higher death rate, aa'c aa'ci’c able to .shoAv very little, if any, higher mortality for 


frank breech. 

Incrc.ased length of labor is not a factor of importance in a higher death 


rate. 

Babies of elderly prim i paras Avitl) breech i,rescntat ion 
rate if delivered vaginally. 


have a 


high mortality 
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is a poor subject for a breech delivery. His fetal death rate in this group was twice that of 
the young primipara. His figures also sliow that results are better when the breech delivery 
is conducted by experienced operators. Nowhere in obstetrics do skill and judgment show to 
better advantage than in the management of breech presentations. 

In the practical management of breech delivery, 1 am glad that Dr. Seeley em])hasized 
episiotomy. Too much emphasis cannot be put upon this. It should be done in every case. 
The incision should be wider than you think is necessary and even then it will frequently bo 
too small. This is especially likely to be so if you follow the plan of delivering the baby 
soon after the cervix is fully dilated. If the birth canal has been properly prepared, the baby 
should roll out with the gentlest of guidance. Sometimes the cervix will close down on the 
aftercoming head. Y hen that happens, it is easier to push the cervix up over the head with 
your fingers than it is to push or pull the head through the cervix. I have never seen this 
maneuver described, but it has served me well for years. 


As to prophylactic vei'sion, mueli can be said on either side. Kellogg lists external 
version among the causes of premature separation of the placenta and Gibberd in a recent 
article says that there is no correlation between the force used and the an 2 eunt of hemorrhage, 
nor between the amount of hemorrhage and the prognosis for the fetus. 

I have studied recently the deliveries for the past four years in the JohnstonAVillis 
Hospital (Richmond, Va.), and the ones that I and my associates had conducted in the same 
period elsewhere. There were 4,848 deliveries with 223 breech presentations or 4.C per cent. 
The gross fetal mortality was Ki per cent. Thirty breech presentations were in twin preg- 
nancies. There were 193 breech presentations in single pregnancies, and of these 31 babies 
were lost. Twenty fetuses measured less than 40 cm. In other words, 20 mothers did not 
reach the stage in which external version is even considered. Eleven were possible candidates 
for external version. Of these candidates, four had babies measuring 41, 42, 42, and 40 cm. 
total length, and weighing less than 2,500 Gin. Had external version been attempted on 
these mothers, the question would naturally have arisen, did the manipulation cause the 
premature labor? Two mothers were toxic and had stillborn infants, and it was thought that 
the re.«ult would have been the .«ame regardless of tlie method of delivery. There were two 
cases of hydrocephalus and one of these in addition had a spina bifida. In one case there was 
a prolapsed, pulseless cord when the patient m-us first seen, and tlie baby was macerated. 
In the two remaining fetal deaths hemorrhages into the suprarenal cajisulc occurred. Since 
this lesion is twenty-two times more frequent in breech deliveries than in cephalic presenta- 
tions, it is fair to say that it would have been better had these babies been turned prophy- 
lactically. On the other hand, among the 4,848 cases, there were eight external versions. One 
of these babies had convulsions but apparently recovered completely. One baby was lost. 
The mother had a bicornate uterus. External version was performed twice. Two days after 
the second -version the mother had a hemorrhage. Shortly aft(‘rwards .she went into labor 
and had a stillborn infant measuring 48 cm. There was a low-lying placenta. Whether 
the manipulation caused the bleeding or not, I cannot say. Had I been wise enough to have 
done an external version on the two cases that had hemorrhages into the suprarenal gland 
and to have refrained from doing it on the patient who proved to have a bicornate uterus, I 
might have saved three babies. 


I believe that external version is e.spccially indicated when there is any question of 
disproportion. If the head can be gotten into or above the superior strait, you can belter 
judge the relative size of the fetal head and the maternal pelvis. Roentgen-ray mensuration 
of the fetal head when it is under the mother's ribs is apt to be very misleading. Someone 
has sugge.«ted that the mother be x-rayed in the prone i)osition so as to bring the head as close 
to the film a.s possible. I have bad no experience with such a posture, but I do know that a 
picture with the mother in the supine jiosition is wor.'^e than u.sele.ss. 

In con>dusion. I would like to ask Dr. Seeley why there were .xo many more bii-cch cases 

' his fir“t series than in his second? In 1933 to 1937 tin-re were 773 bn deliveries and 

194*’ to 1940 there were only 407. lias he fouml a wiiy of decreasing the number of 
***emnlure deliveries? If he has, that uoiild bi>. to my mind, the most valuable [lart of the 

di.'cussion. 
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Discussion 

DR. M. PIERCE RUCKER, Richmond, Virginia. — In the middle trimester of pregnancy, 
the fetus commonly presents by the breech; consequent!}^, if the patient goes into labor pre- 
maturely, breech presentation is frequent. At term, the majority have rotated to a cephalic 
presentation, unless there is something that prevents spontaneous version. Hydrocephalus and 
major deformities of the fetus and various degrees of double uterus are common causes of 
breech presentations. Way, of Newcastle-on-Tyne, is of the opinion that the miillerian ducts 
fail to fuse completely into a normal single uterus in over 1 per cent of patients and that 
this is a common cause of malposition. One can see then that breech delivery must carry a 
liigh gross fetal mortality, since many fetuses are premature, many have deformities that 
are incompatible udth continued life, and many are born by imperfect uteri. What is the 
actual hazard of breech delivery, is an important question which Dr. Seeley has undertaken 
to answer from his experience at the Harper and the Herman Kiefer Hospitals and from a 
review of the recent literature on the subject. After the prematures, the babies with de- 
formities incompatible with life, and those who were dead before labor began were eliminated, 
there was a mortality of 3.5 per cent in his five-year group, 1942 to 1947. He is to be con- 
gratulated on this low figure, but low as it is, it is 2.4 per cent higher than his general fetal 
mortality for the same period. In analyzing the causes for this difference, he found that 
prolapsed cord accounted for 12 per cent of the total mortality. This accident occurred 
31 times in 984 cases with viable babies, or 3.2 per cent. When I first read this, I thought 
that the frequency of prolapsed cords was unusually high. I find, however, that in the past 
five jmars I have had eight prolapsed cords in breech cases, which is slightly less than 4 
per cent. It just goes to show that impressions are often wrong. In only two instances did 
the accident have any influence on the fetal outcome. I was surprised to learn that a viable 
premature had as good a chance of survival in a breech delivery as in a cephalic. My impres- 
sion was to the contrary, but then again my impression might be wrong. I did not have time 
to check this one. 

The hazard of a breech birth through a contracted pelvis is a well-recognized one. 
However, it plays no part in Dr. Seeley’s series, as there were only 22 patients with contracted 
pelves and he delivered 70 per cent of them by cesarean section. He had no deaths in this 
group. 

I was quite interested in his table showing the mortality rates in relation to birth 
weights. Of the babies who weighed between 5% and 6 pounds, 10 per cent were lost. Of 
the 6-pound babies, 4.4 per cent were lost, as contrasted with 2.5 per cent of the 7 pounders. 
When, however, the baby weighed 8 pounds, 11.3 per cent were lost and, of the 9 pounders, 
20 per cent were lost. My experience is in accord udth this finding. 

At the first American Congress of Obstetrics and Gynecology, the subject of breech 
deliveries was assigned to me. At that time I charted the babies by total length. The fetal 
loss fell as the total length approached 50 cm., only to rise sharply in the small group of 
postmatures. Dr. Seeley’s experience confirms the general belief that the elderly primipara 



124 


SEELEY 


Am. J. Obst. & Gyncc. 
January, 1949 


tions, 220 extractions for breech presentations and 20 extractions following internal podalic 
version, 3.3 per cent. These were all single breeches, the breech extractions in twin preg- 
nancies being eliminated. 

In this series, the shortest' primiparous labor was two hours, the longest thirty hours, 
and the average thirteen hours and 39 minutes. A primipara, 42 years of age, was delivered 
of a 6 pound, 12 ounce infant, presenting by the breech, after a six-hour labor. 

The method of delivery is of great importance in minimizing fetal mortality. We be- 
lieve that deep surgical anesthesia, a deep episiotomy, a scrubbed assistant, a vaginal speculum 
to create an airway to the baby’s mouth, and the Piper aftercoming head forceps, all play 
a prominent role in the management of these cases. At the Carney Hospital, we leave our 
cases to their natural course as long as progress is being made and interfere only when the 
opposite obtains. In the 220 cases of breech presentation under study, during a ten-year 
period, cesarean section was performed 13 times, or in 5.9 per cent. 

This group of cases, consisting of single breeches in infants of 26 weeks or over, 
shows that fetal mortality was represented largely by stillborns, prematurity, and non- 
preventable causes. The highest mortality occurred among premature infants, intracranial 
hemorrhage being the major cause of death in this series. 

There were 27 fetal deaths in the 240 breech extractions, 11.2 per cent. If we eliminate 
from these 27 deaths, 3 stillborns, 3 monsters, 2 macerated fetuses and 3 fetuses with con- 
genital defects, a total of 11, there remain 16 fetal deaths, or a corrected fetal mortality 
of 6.6 per cent. 

I 

DE. JOSEPH L. BAEE, Chicago, 111. — It takes courage and sldll to undertake the 
transmutation of statistics into an interesting presentation. Dr. Seeley has accomplished 
this well. I desire to present some statistics from the Michael Eeese Hospital, 

Covering a period of fifteen years, we had a total of almost 28,000 deliveries, with an 
incidence of breech, including all tj’pes of infants, of 3.4 per cent. Eliminating all infants 
under 2,500 Gm., twins, monstrosities, etc., we have a percentage of 2.4. 

In the primigravida group, the first stage of labor was under twelve hours in 58.5 per 
cent and the second stage averaged an hour and twenty minutes. In the multiparous group, 
the first stage was less than twelve hours in 82 per cent. The second stage averaged only 
twenty-seven minutes. 

The incidence of 2.4 per cent represents 592 breech presentations. Of these, 443 
(75 per cent) Avere frank breech presentations. This is a much higher incidence of frank 
breech than I had realized. 

Analysis of the tj’pe of delivery is as follows: in the primigravida group, 185 were 
spontaneous, with manual aid, 160 were by extraction, and 58 Avere deliA'ered by cesarean 
section. In the multiparas, 151 Avere spontaneous Avith manual aid, 96 Avere by extraction, 
and 16 Avere delivered by cesarean section. Of the total of 74 cesarean sections, 39 Avere done 
becuAiso of the breech and 35 were done for other indications. There Avas no maternal mortal- 
ity in the entire series. 

The over-all fetal mortality in the series of 592 breech presentations AA-as 4 per cent. 
No fetal deaths occurred in the cesarean section group. Fetal death rate in spontaneous 
breech dcliA-ery was 2,7 per cent in the primigravidas and 2.6 per cent in the multiparas. The 
death rate in the e.xtraction scries was 5 per cent in the primigravidas and 7.3 per cent in 
the multiparas. 

TJiis markedly increased fetal death rate in the group delivered by extraction (double 
among the primigravidas and triple among the multiparas) is a potent argument against 
routine breech extraction. If a Avell-traincd and experienced gi-oup of specialists cannot avoid 
.«uch a marked increase in fetal death rate accompanying breech extraction, how can avo 
justify a recommendation for routine breech extraction? 

DE SEELEY (Closin,"). — ^Dr. Euckcr asked Avhy Ave Imd so many more breech cases in 
fl e fir^t group " The reason is that they repre.^ented deliveries from two hospitals and in the 
' t PTOun mo=t of the cases Avere taken from the hospital in which we do our private work 
and the skill of the attendants wn.s greater. That is Avhy the di.scrcpancy .M.oav.s up in the 

Avay it does. 
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DR. PAUL TITUS, Pittsburgli^ Pa. ^Dr. Seeley’s splendid surtiinatioii of the subject 
of breech presentatiou is difficult to discuss adequately because it touches on so many 
different points of importance. Petal mortality is the criterion wliicli lie has used in judging 
ivhat is safe and what is dangerous in this complication. 

His paper clarifies many points, and leaves others still somewhat unsettled, probably 
purposely so. Por example, he establishes, contrary to a common improssion, that pelvic 
contraction is not a probable etiological factor in breech presentations; that the etiology of 
this condition is more likely to be fetal than maternal, and that prematurity is one of the 
chief fetal factors. 

Ho finds from his extensive analj-sis that frank breech does not increase fetal risk, nor 
does early rupture of the membranes, c.xcept for prolapsed cord. He finds no added risk in 
attempts at external version if properly done, but in all that has to do with breech presenta- 
tion he emphasizes, quite properly, that the skill of the attendant is of the greatest importance 
in accomplishing a minimal deatli rate. All of this is helpful to an important degree. 

Nevertlieless, he leaves us undecided on the still debated question of whether extraction 
should or should not he done promptly after the patient enters second stage. I should like to 
add only three points to Seeley's comprehensive study and analysis of this subject. 

The first of these is approval of extractioii of breech presentations promptly after they 
have entered the second stage of labor. The .second is that forceps be used on the after- 
coming head except in those, such as prematures, that can be delivered almost spontaneously. 
The third is that especial gentlenc.'ss in resuscitation be observed. Sudden compression of the 
aftercoming head to pass the pelvi.s brim is probably much more traumatizing and shocking 
than the gradual moulding of a vortex pre.'^entation, so tliat resuscitation methods must not 
add to this. 


DR, G. D. ROYSTON, St. Louis, ifo. — Dr. Seeley is to be congratulated on his low 
fetal mortality in breech delivery. There are a few points in this connection that I want to 
emphasize. 

The arcuate uterus may be considered as one of tlie possible etiological factors and 
cspeciall}' . so where recurrences ai’C common after external version. Three Kotex pads 
snugly straxrpcd with adhesive to each side of the abdomen, to narrow the transverse uterine 
diameter until moderate engagement occurs, usually within one to two weeks, or labor begins, 
will usually prevent recurrence of breech pre.sentation after external version. 

Dr. Seeley’s excellent results were obtained by these deliveries being conducted by 
highly trained experts. The majority of such cases are now, and for an indefinite future will 
be, delivered by those of less obstetric training, skill, and judgment. Some three years after 
completing my residency, I delivered three breech presentations in one month, with an infant 
mortality of 100 per cent. Since that time, I have had a very wholesome fear of this 
condition. ^ For the past 34 years I have followed the method of Bumm, whi6h is as 
follows : 


a. Do notliing until the posterior buttock is visible at the vulva. At this point the 
breech and usually one or both thighs alongside have passed through the cervix ; 

h. Place the patient’s hips well over the edge of the delivery table; 

c. Give 1 c.c. of pituitary extract intramuscularly; 

d. Under light obstetric anesthesia, make a mediolateral episoitomy incision. The 

great majority of infants will then be quickly and spontaneously born. A small numbm- re- 
quiring assistance in delivering the aftercoming head can he easily delivered vitli the ipe 
forceps. _ -r 1 • 

Bumm emphasized that all expulsive force should come from^ above, which uni orm j 
maintains flexion of the head and lessens the frequency of extension of the arms. lese 
points greatly determine fetal dangers during deliver}^ aeeoiding to Po ter. 


DR. LOUIS E. PHANEUF, Boston, Mass.— Because of my interest in the 
presented by Dr, Seeley, I had the breech deliveries at the Carney Hospital reviene ^ ‘ 
period of ten years, from July, 1937, to July, 1947. The Service m a — 
b'S beds, 33 gjmecologic and 29 obstetric. There ivere 7,200 deliveries wit i 24 i 
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intake for an adult.® It is an essential amino acid being provided only from 
foods and cannot be synthesized in the body. It is chiefly obtained from serum 
albumin, egg-white and milk. 

Amino acids are indispensable for the formation of proteins. In addition, 
all have specialized individual functions. For example, methionine donates 
both active methyl and sulfj'-dryl groups. Cystine was once considered to be 
the essential sulphur-containing amino acid but this place has now been given 
to methionine. In this case, however, the dispensability of cystine is only rela- 
tive; if cystine is not provided in the diet, enough methionine must be given 
to furnish the combined requirements of methionine and cystine to meet the 
metabolic needs. Methionine also serves as a source of active methyl groups. 
The quantity required for this purpose will depend upon the availability of 
other methyl donators such as choline which should also be present in the 
diet/ 
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In animal experimentation, methionine is shown to be lipotropic, having 
a favorable influence on the liver similar to the combined action of cj^stine and 
choline. Administration of this substance prevents fatty infiltration of the 
liver. In spite of low protein intake, liver protection is afforded if methionine is 
given.® Miller and Whipple were able to demonstrate the same beneficial effects 
if methionine were administered to protein-deficient dogs just before or after 
deep chloroform anesthesia.^ 

We agree that results of experiments in animals do not always coincide 
with clinical results found in the human being. Nevertheless, treatment of cer- 
tain complications in obstetrics merits study relative to liver and Icidiiey damage. 
There is definite clinical evidence that acute degenerative changes are bene- 
ficially affected by this substance and, though there have been clinical reports 
to the contrary, the chronic lesions may also be benefited by its use.”’ ” 

Beams and Endicott have recently published their work relative to cirrhosis 
of the liver in the human being. Severe eases responded well to diet high in 
methionine content. Kesults were further improved by a methionine supple- 
ment. This clinical improvement Avas substantiated by liver needle biopsies 
and histologic examination of the tissues. The study suggests that methionine 
was responsible for the improved histologic changes in the liver. 

Four obstetric complications readily lend themselves to such a study. 
These arc the toxemias of pregnancy, infectious hepatitis occurring in preg- 
nancy postdelivery shock associated with the hepatorenal .syndrome, and 
hcmoljdic disease oi the newborn. Our observations and results will be divided 

into four parts. 




THE USE OF METHIONINE IN OBSTETRICS- 

N. W. Philpott, M.D., M. Hendelmak, M.D.,‘and T, Primrose, M.D., 

]\IoNTREAL, Quebec 

(From the Foyal Victoria Hospital, McGill University) 

T he liver and tlie kidneys are vital organs in every human being. Of 
necessity, they must play an even greater role in pregnancy. Consequently 
when certain comj^lications occur, the essential functions of t]iese organs are 
frequently found to be impaired. 

Experimental hepatic and renal damage in animals has been produced by 
various methods. Necrotizing nephrosis in combination with hepatic injury 
has been caused by purely dietarj’- restrictions ; these manifestations were similar 
to those found in the liuman being where the hepatorenal sjuidrome occurred.^ 
Administration of chloroform, phosphorus, or other chemicals also caused 
marked liver necrosis. However, these added chemical factors were contingent 
on the fact that dietar 3 ^ deficiency plaj'ed the predisposing role in the causation 
of this damage.^ 

Gjmrgj^ notes the similaritj^ of experimental nutritional necrosis in the 
kidneys and liver to the pathologic findings in the eclamptic patient. Hypo- 
proteinism is a most frequent finding in both conditions. This protein depletion 
may be the common factor which renders the liver more susceptible to damage 
by hep atoxic agents. 

Glj^cogen has been established for manj^ j-ears as a liver and kidney pro- 
tective. But only recentlj'" has protein been proved to play a most important 
role in the protection of all bodj'’ tissues. Normal liver and Iddney functions 
can be maintained onlj'' when there is adequate protein intake.® On account 
of these facts, the diet in pregnancj'- should fulfil certain requirements. It 
must be acceptable to the patient and it should allay hunger. A well-balanced 
diet is essential relative to protein, carbohydrate, and fat intake. There should 
be adequate vitamin and mineral content. Sufficient protein should be supplied 
to replace wear and tear of tissue in the mother and, at the same time, supply 
the needs of a growing fetus. This does not always take place. 

It has been shovm that if acute protein depletion does occur restoration 
of proper levels maj'' be obtained by the intravenous administration of normal 
or concentrated plasma, protein hj’-drolysates, or the use of various amino 
acids.^ 

Our attention has recently centered upon the possible value of methionine 
as an adjunct in the treatment of certain obstetric complications Avhich have 
frequently ended fatally. We Imow that metliionine is a veiy necessary part 
of the normal diet ; workers have estimated that 2 to 5 Gm. is the normal daily 

*Read at the seventy-first annual meeting of the American Gynecological Societj% Wil- 
liamsburg, Virginia, May 24 to 26, 194S. 
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All patients included in this table Avere admissions to our toxemia service. 
Those Avho demonstrated normal blood values for pregnancy shoAved no evi- 
denee of edema. This simiptom appeared AA'ith loAA^ered plasma-protein levels 
and edema became marked Avhen the total protein blood level fell beloAV 4 Gm. 
Both albumin and globulin fractions dropped in those toxic cases included in 
tliis series; the ratio shoAved only sligJit Amriation and thus could not be con- 
sidered significant. (Table II.) 

Liver function undoubtedly plaj'-s a major role in the case of the toxemic 
patient. Estimation of impairment is difficult. Numerous liver function tests 
have been employed but thej’- are all found Avantiiig in some respect. We are 
noAV trying a battery of flocculation tests; for our use the most reliable is prob- 
ably the cephalin-cholesterol flocculation test. This aims at determining liver 
deficiency. Though the findings are variable, this test shoAvs in Table III that 
the liver is frequently affected by true toxemia of pregnancy. It also demon- 
strates that impairment is more pronounced in those eases Avhich are more 
severe from a clinical aspect. 


Table III 


CEPH. CHOLESTEROL TLOCC.TEST IN PREGNANCY. 

1IM4.1947 -^^ARCH 1948 

DIAGNOSIS 

TOTTIL 

CEPH- DONE. 

TOTAL 

CEPH.NEGAHVI 

TOIAL 

CEPH.postnv! 

;; posmvE 

OF TOTAL 

HyREKTENSION 

6 

5 

1 

H 

PRE-ECLAMPSIA 

20 

13 

7 

36/ 

ECLAMPSIA 

5 

3 

S 

40/ 

RENAL DISEASE 

2 

1 

1 

50/ 

rOIAL TOXIC CASES 

35 

22 

11 

35-i/ 

NORMALS 

-31 

E9 

2 

6-4^ 


During the last four years, Ave have had the same routine orders for tox- 
emia patients in the Royal Victoria Hospital. These orders include complete 
bed rest, adequate balance of fluid intake and output, and proper boAA^el_ man- 
agement. The diet has been neutral ash and Ioav in salt; protein intake is 110 
Gm., plus carbolD'drate 275 Gm., and fat 90 Gm. Induction of labor has been 
initiated Avhen indicated. 

Recently, Ave have supplemented our routine treatment Avitli quantities of 
AA'hole blood or plasma in selected eases.^® We liaise also attempted to eA'aluate 
certain protein preparations by mouth and by the intravenous method. Jlellii- 
onine has been used in the severe tjqies of pre-eclampsia and- in all eclamptic 
patients When possible, this is given by mouth in 0.5 Gm. tablets or crystals 
dissolved in tomato juice; 5 to 10 Gm. is the iisual dail.y dose. When it is given 
intraAmnously, avc have used as much as 20 Gm., diluted to a 2 to 3 per cent 

solution in 5 per cent glucose and AA'ater. _ • i • • 

There have been scA'enteen seA’erely toxic patients Avho receiA'cd methionine 
fnr neriods from one to four Avcelvs. They include eighty pre-eclamptics, six 
eclampties, and three scAmre eardio-rcnal cases Avith superimposed toxemia of 

^^^^weNo of these cases Avere treated in the Royal Victoria Hospital, Avhile 
■fivp ntliers Avere under the supervision of J. L. Macarthur in the jMontreal Gen- 
Sd or chS Booth Hoiilols, Evory in<liridual w.os severely tox.e, I.. 
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Toxemia of Pregnancy 

There is a tendency to lij^oproteinism during pregnancy. Toxemia causes 
this condition to become more pronounced, hlacarthur has shown that hypo- 
proteinemia coincides with increased plasma volume; the resulting protein and 
hematocrit levels expressed in percentage are practically identical throughout 
pregnanc3^ He found that there was a difference of thirty per cent m pre- 
eclampsia, while in eclampsia the variation was even more striking, with a 
rise in hematocrit levels and a marked fall in plasma proteins.^® 

It should be emphasized that plasma proteins do not fall until after pro- 
tein reserves are used from such organs as the liver, Iridneys, and alimentary 
tract.^“ Recent work also shows depletion of muscle and fascia before the blood 
levels fall.^" As a direct result of this depletion, the vascular, liver, and kidney 
functions are impaired. The effects of this impairment act as indicatoi’s in 
assessing severity of disease and prognosis; for example, one considers extent 
of edema, quantity and quality of urinary excretion, presence of jaundice, or 
other manifestations of liver impairment. 

Tabm I 


TOXEMIA CASES 

: 1944 

-47 


NO. 

MAT.MOKT. 

TETALMORI 

PRE-ECLAMPSIA 

361 

1 (-3/) 

44 [ni 

ECLAMPSIA 

22 

3 (m) 

8(5^ 

NEPHRITIC TYPE 

15 

6 

6 (40/) 

ES3.HYPERTENSI0N 

38 

0 

2 iSp 

TOTAL 

43G 

4 (9/} 

60 (]^ 


Table II 


RRT.ATIONSHTP of oedema to plasma PRCflElN IN 

PREGNAMGY. 

SEPT. 1946 - 

JIAIL 1948 - 


1 

GRADE 

TOr.FROIHN 

ALBUMEN 

GLOBULIN 

A/G RAUC 

NO OEDEMA- 14 GASES 

6-51 



“V — — 

yflLH OEDEMA- 27 CASES 

5-77 

3-60 

3-01 

1-79 

MOD. OEDEMA -24 GASES 

5-56 

3-^7 

IVl 

1-81 

severe oedema- 4 CASES 

5-75 

E-25 

1-30 

1-73 


In our clinic, toxemia of pregnancy occurs frequently. At present, there 
are more deaths which are attributed to this cause than to any other eompliea- 

Bdema^is^commonly caused by a depletion of plasma proteins as sliovm by 
Table 
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isWECffSMf, 




iCepll'Tloc, ne^. ^ Good A.P 
Oedema. +<+t diuresis. 


CepK-Tloc-Tn 

Itchy shin. 
Epicasirie poinl 
Oec emo +++ 

Ceph-Tloc +rtt 
Oliooiia-movkbl 

Oedema t 

|Ceph-Tioc. HH 

Oedema + 

GepK-rioc. 

Mot Bone 
Oedema +«+ 


iMo Liver 
Funetion 
lests Done! 


fooT diuresis 
BlTh '% 
until D.PRV. , 


|A1] other cases 
Rapid diuresis 
Rapid tall in 

bir. 




CARD10-m5CULAR RENAL DISEASE vith PREGNANCY-METHIOmE 


ONSET PAST HISTOHYPRESEWT FRE 6. [PEUVERWETALRIhTAIEBNAL BESULT . 


bl/pr 'y^o 


SA-VJ^ 


b mmAL 
aiNic 
'iSlT AT 
SbVKS 



PREVIABLEBL 


/ /^° 

&ODD DIURESIS 

5 ’’“■Xwy- METHIONINE 


1100 GMS. POST- OPEHATIV E : GES . 

AondW SHOCK gyVtfi-oNic -v PiC/pR.-RP.r.OVERy 

• FLUIDS 7 / 

\ J • \ 


G ? 


OEDEMA -H-M- 
9 ? 

?osr-PAFfruM adi'T l 
OliDEm -fttt blLTVEHY 
CEPH-Tbocc.+ lM- 
Ln'EH AT UMS. O 




OLltURlA + TAUMDICE 
DIED - 48 HOURS 


POSr-PARTUM ; GER. 

{ PtASt^A 

AnndVr SHOifK gypggr.H.r. V Bt../PR recover/ 

: FLUIDS ' RT. HEART ITiJbUP.r. 

OIiIGURlA 4 CTAUtlDICL 

! METHlORInn P)i 
CO^K/. 
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addition, there was some added indication for its nse sncli as definite evidence 
of liypoproteinisni, edema, or oliguria as shomi in Tables IV, V, VI. 


Tabm IV - 


PRE- ECLAMPSIA SEPT. 46- 


. 48 


u 

)S 


o 


w 

z; 

p 

o 

p 


NO 


20 


ONSET 


PREVIOUS HISTOEY^ 

AMD 

PARIDTRESENTPREG 


HTSTVKa 


rwiNs 

ffsy'WK^I 


wsavxs 


waavid 


S(.-4OUK5‘10 
5E-Jt\JKS. b 
E8-32\JK5-3 

eTeimesteb-i 

(mole) 


TIT 


1944^01103131 
LABILE BL/PR 


jPROTElN 

IDEFicrem' niEx 



iw - I 

t -2 
tvr 2 


ASTHMA 
lABRESTED 
TBC. 

INEGATIVB 


CLINIC 


RECURREtn'’ItX:4lCI 

TWIN PHEG. 2' 
FOETAL AE.N3.2l 

MOLE 


A.T! 

CARElDELIVEKyl 


CLINIC 


CLINIC 


R.Ml. 


B.M.l 

tPROlOtiBElil 

[labour 

MEDlCAil 

[TNDUmOlj 


fcUNlC 


Rm+5.At| 

ATSEVKS 


iourrf gjj 


•I^SP(OT-I0 

am- 8 

ICMSSECr- 

fe Etc(ln^' 

UCTOWIP' 

(mole) 


TOEnia 


^585^, 

|3l05g. 


IbbO^ 


W*sWl5 

"HdVJ* 4 


WDMHit-l 

ftRAUMA) 


pioaia 


CLINICAI 

FEATUHES 


E.}60g4aGAiMiHvn: 
BL/i>R "/i 
lALB. na 
!cEPH.aoc«c 
(SGAlNWVn 
..bl/pr 
ALB +< + 
CEPRROC+I 
faOLbVr.GADl 
BL/pR '^5,0 
ALB ++ 
lEPKTLOC Hti;i 
|2.tbVTGiUN 
4MTH5 

Ulb 

GOOD OUTPUT 
LpHEOG hk 


iElCCELLENT 
DIURESIS 
Bb/PR 
(on DISCH.) 
iEXCEUENT 
DIURESIS 

bl/pr '% 

GOOD OUTPUT 
|BL/pn ’*^85 


kwiGAlNEyaJ 


MILDTOXrB 
llMOD TOX-4 
[severe 3 


MACTffiSmi 

ilN HOSPITAL 


pMTHBL/PR'";;| 
URINE -TR. 

headaches 

SMIH. NOCx 
BL/pR ’/ie 
URINE NEG . 


A.P DIURESIS 

BypR '*/« 


«6 


GOOD -lb 
IRESIDUAL 

IhvpertensioiI 


TOLL DU- UP 


11 CASES 


lORlsmUAL -10 
-IYPERTEN310N-1 


Diuresis was the most promising feature following this special treatment.^^ 
It occurred in some instances a few hours after the first administration, es- 
pecially when the methionine was given intravenously. In several instances, 
this diuresis occurred in the antepartum state when there was a failure with 
other forms of ordinary medication, including ammonium chloride and intra- 
venous glucose solutions. There was also a coincident favorable response in 
the diminution of Odema. AVith reference to the general correction of the pro- 
tein deficiency further investigation is neeesssary. 

The one patient who died was poorly treated. This was not entirely due to our neglect. 
It occurred when we had just commenced the use of methionine and there were other unfor- 
tunate circumstances. She had advanced cardiorenal disease and was six months pregnant 
when admitted to hospital with severe toxemia. Her condition improved considerably with 
routine treatment and the use of methionine. After three weeks of therapy she left hospi- 
tal, signing a “ ref usal-of -treatment ” form. Twelve days later she was readmitted in a 
critical condition. A cesarean section was performed which was immediately followed by 
coma, hemorrhagic diastasis, and jaundice. She was treated with rei^eated blood and plasma 
transfusions but death ensued forty-eight hours later. Autopsy examination revealed massive 
necrosis of the liver. We did not use methionine intravenously because, when this case 
occurred, our Imowledgc of its action and reaction'-was most limited. 
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Hepatorenal Syndrome 

Active therapy is most necesssary in any case of 2 Dostdelivery shock. Many 
■women who develop obstetric shock with persistent hypotension have been 
allowed to progress to jaundiced and anuric states without active measures being 
initiated. 

Shock should be treated with plasma.^® Blood loss must be replaced by 
whole blood, and methionine should be given intravenously in a glucose solution 
to aid the plasma in preventing edema, anuria, and the consequent kidney and 
liver damage. Four eases have been treated in such a manner during the last 
eighteen months. Whole blood and plasma were given in adequate amounts 
and this was supjplemented "with 10 Gm. of methionine given intravenously in ^ 
500 c.c. of glucose and water. If indicated, this was repeated in 12 hours; one 
woman received 30 Gm. in 24 hours with no apparent ill-effects. Repeat doses 
were given by mouth for several daj^s. 



Fig. 2. — Liver in toxemia of pregnancy. Sections of the liver show large, irregularly ar- 
ranged areas of hemorrhagic necrosis in which the parenchymal elements give evidence of 
various stages of destruction from simple necrosis to disintegration with extensive hemorrhagic 
extravasation. This section of liver damage is very similar to those published by Gyorgy, 
wliere experimental hepatic necrosis was caused by protein deficient diets. 


All cases treated had the t 3 Tical picture of the so-called hepatorenal ,s.yn- 
drome; persistent sj'stolic pressure under 100 witli occurrence of anuria and 
jaundice. The complicating factors in the.se cases were : 

(1) Abortion v,'ith hemorrhage and anesthetic shock. 

Elderly primipara with three-day labor and postdeliveiy 
shock 

Placenta previa with massive hemorrhage and subse- 
quent disruption of wound. 

Severe cardiorenal disease with postpartum lienioi-rhage. 

These four eases all fall into the group which previouslj" would sometimes 
nrof’-ress to cortical necrosis of the kidney or acute j-ellow atrophy of the liver. 
Eve° V ease survived under the described management. 


(2) 

(3) 

H) 



Volume S7 
Number I 


METHIONINE IN OBSTETRICS 


131 


All otliGi cases^ indicated a beneficial result with the use of methionine. 
However, it is realized that this toxic series is far too small a number from 
which to make conclusions. 



Fig. 1. — ^Eclampsia, methionine. This patient had recurring convulsions for two weeks 
in a small hospital. Diet was low in salt hut also low in proteins. On admission she was 
in a comatose state and showed marked edema with oliguria. Daily intravenous methionine 
was given, 20 Gm. in 2,000 c.c. glucose and -water. Note the urine output was far in excess 
of fluid intake preceding and during labor. Edema was practically absent at time of deliv- 
ery. Albuminuria was 10 Gm. per litre the day after admission. 


Infectious Hepatitis in Pregnancy 

This condition has been found to be more serious in pregnancy due to the 
fact that acute liver^ damage is more prone to oeciu' and residual cirrliosis is 
more frequent than in the nonpregnant individual. We have had three cases 
where methionine was used. Ten Gm. ivere given each day in conjunction 
with 5 Gm. of choline for the express purpose of liver protection referable to 
prevention of necrosis or cirrhosis. In no instance was the course of the dis- 
ease shortened, but all three patients progressed favorably -with no apparent 
residual damage.^^_ One ease was seven months pregnant when the jaundice 
appeared. She delivered seven weeks later with no toxic manifestations nor any 
increase in blood loss at the time of deliveiy. The other two eases occurred in 
the first trimester of pregnanej'^ and both individuals are awaiting delivery. 
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on routine ante-natal examination. This was considered to be greater than 
the normal maximum daily requirement of the pregnant woman. Such a dose 
would provide a therapeutic systemic concentration sufficient to deal with mod- 
erate liver damage. No attempt was made to assess the woman ’s daily consump- 
tion of methionine in her foodstuffs and anj’- she so obtained was regarded as 
a supplement. 


POST 

CLINICAL 

I2HR5124HRS 

48 HRS 

72 HRS 


8"I)Ay 

COMA 

SLIGHT 

SEVERE 

± 

0 


0 

PARTUM 

PROGRESS 

HEPATO- 

JAUNDICE 

0 

+ +1 


4- 


slight 

DYSPNOEA 

+ 

+ + 


SLIGHT 


0 

LARnRATORV 







RGB. 

68 

74 

76 

77 


75 

PROTHROM. 

36' 

54' 

87' 

23’ 


16' 

TOTAL PROT. 


4-8 

5-1 



5-6 

COp 

30 

36 

47 

39 


48 

N.P.N 

59 

51 

46. 

40 


38 

GREAT. 


4-4 

3*3 

2'6 


1*2 

bilirubin direct 


4- 

£'7 

1>7 


•6 

-RENAL 

SYNDROME 

INDIRECT 


5-9 

4- 

E-4 


'8 

CEPH. FLOCC . 


+ + + 

4+++ 

■f 


4- 

THYMOL T 


0 

0 

0 


0 

THYMOL FLOCC 


0 

0 

0 


0 

R C. sugar 


90 




72 

ALK. PROS 


15-E 





KETOSTEROIDS 






1770 

URINE ALB. 


4- 

2- 

•5 


0 









Flff. ZB . — Clinical and laboratory findings, in the case of hepatorenal syndrome, as shown 

also in Fig. 3, A. 


It was assumed that in the normal course of fetal development, as tlie 
need for methionine was manifested in the fetus, then the positive balance avail- 
able in the maternal organism would be dravm across the placenta by the fetus. 
This is in accord with the generally accepted and proved theory of fetal de- 
mand and maternal supply. Since methionine is an essential amino acid, its 
passage across the placenta would be iminhibited. 

■When, receiving methionine, the mothers were seen every two weeks before 
the birth of their babies. A constant check was made on their consumption of 
the drug and on the antibody blood levels. No case of idiosjmerasy or untoward 
reaction to the drug was noticed and no patient had to discontinue taking the 
druf’- because of nausea. The only complaint was of the tediousness of having to 
t^ke ten fairlv large tablets day after day. In some cases, treatment was for 

Sore Sn 150 days^a total of approximately 1.000 Gm 

The clinical material and controls were selected by discussing the problem 
nf ihe unborn babv’s chances of survival with the mother when her blood first 
So.Sd antibodies.^ Most of the mothers in the scyer;er groups could easily, ap- 
nrSte the facts. Excepting three patients vdio had been severely immuimed 
bv recent blood transfusion, all others had experience of prcMous fetal 
Ani^Qtrnuhcs such as ervthroblastotic babie.s, or babies born dead aS a icsult of 
trSSSt S the milder stages, Groups 1 and 2 (Primrose, van Doisser, and 
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TPitr ^4 Henato renal syndrome. This patient had 92 hour labor and difTicult forceps 

delivery*” Antepartum dehydration was accentuated by 700 c.c. blood loss post partum. Shock 
occurred two Imurs ^ter with the suiisequent hepatorenal syndrome. Note the elevated tem- 
perature increased pulse rate, and marked depression of Ijlood pressure. Anuna was present 
for eight hours! Urine output was observed by means of retention catheter for five days 
post partum. 


Methionine in the Treatment of Erythroblastosis 

When the pathologic processes involved in iiemolytic disease of tlie new- 
born %vere studied from the clinical and postmortem matei’ial, it was obvious 
that fetal damage to the liver in varying degrees was present in every case.*” 
This damao-e when once sustained, was thought to be very long lasting, as shown 
by the follow-up on our own cases and by the work of K. J. Drummond and 
A C Watkins in England.”” They showed that the liver damage in young per- 
sons who were thought to be suffering from idiopathic congenital cirrhosis of the 
liver was in fact due to the late effects of erythroblastosis due to Rh incom- 
natibility. Taldng these facts into consideration, it seemed reasonable to _a1- 
temnt the protection of such fetal livers bj^ the use of methionine who.se action 
as a liver i^rotector had been the subject of so much recent investigational 

^^^^^^judgin's from the available data on daily requirements, an ai-bitraj-y dosage 
of 5 Gnu daily of the crystalline methionme was given, in tablet form to each 
mother as soon as the first signs of immunization to the Rh-factor was detected 
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marked and can readilj^ be seen without the statistical analysis. In these three 
groups, nineteen control eases had one survivor equalling 5.25 per cent survival. 
Of twelve cases receiving methionine, ten babies were born alive, and eight 
survived, giving a gross survival rate of 66.6 per cent. 



Fig. 4. — Methionine for hemolytic disease of newborn. Mother had 2 previous pregnancies; 
the flrst was normal, the second ended in miscarriage. Antibodies were present throughout 
present pregnancy and showed a 1:64 dilution at 37 weeks. Kupture-of-membranes induction 
was followed by low-forceps delivery. Mother received over 1,000 Gm. of methionine during 
four months of pregnancy. Baby received 0.5 Gm. daily for twenty-one days. Blood at birth 
showed 18 per cent hemoglobin and 1,300,000 red blood cells. Only two ti-ansfusions were given, 
the flrst being Bh-negative Group O, 220 c.c. whole blood. 


In Group 4, the metliioniiie eases labeled as dcadbom happened to be 
twins, which died in utero three days before term. It is interesting to specu- 
late what might have happened if these babies had been induced prematurely 
or had a cesarean section two weeks before term. The other two babies were 
born alive and transfused in our usual manner. Both apparently did well for 
the first three days but one died on the fourth day of atelectasis, and the other 
died on the sixth day of pulmonary hemorrhage. 

In Group 5, the survivor in the control group was Rh negative, but died 
before leaving hospital of multiple congenital defects. In the methionine group, 
the deadborn case happened in a woman who had had three previous erytliro- 
blastotic babies, all deadboni. She came to us for antenatal care, being four 
and one-half months pregnant. At this time she showed a fairly high antibody 
titration.. She was immediately placed on methionine, but the damage had been 
done Siie aborted three weeks later of a deadborn macerated fetus. _ 

it should be emphasized that in this disease we are using methionine purely 
IS a liver -protective. \Ye know that antibody development occurs as usual in 
the mother and liemolvsis of the red blood cells occurs in the fetus. Our point 
S that we can treat severe anemia in the newborn but we cannot adequately 
treat a severely damaged liver.=== One baby in this series had a hemoglobin of 
18 per cent and a corre.spondingly low red-cell count but responded well to 
transfusion treatment because the liver was not severely damaged; the ccphalin- 
cholesterol test showed only minor impairment. 
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PMlpott^^), the nse of methionine was not pushed as we were confident that 
the babies would do well without treatment. However, quite arbitrarily, one 
case was selected in Group 1 and three in Group 2 and the others used as 
controls. 

When it was obvious that any ease was going to fall into the more serious 
Groups 3, 4, or 5, a most intensive effort was made to talk the mothers into 
taldng methionine with the assurance that we hoped by this means to obtain 
for them a live baby. All clinic cases were offered the chance but in each group 
a certain proportion could not be so persuaded ; these cases, together with a few 
private patients whose doctors chose to carry on with observation of their titra- 
tions but -without methionine, formed a convenient source of controls. The only 
other medication given these patients was a ferrous sulfate preparation of iron 
and a multiple vitamin capsule, both in routine use in our clinic. 

All erythroblastotic babies born during the year 1947 and up to May 1, 
1948, are included in this experiment and are reported. 

Samples of cord blood from the liveborn group were examined and the 
presence of hemoljffic disease of the newborn, by our criteria, was confirmed. 
The deadborn group were subjected to careful pathologic examination and the 
nature of their disease was studied. 

Further cord blood was examined by a battery of liver function tests as a 
routine. The pediatricians in charge of the cases recorded their clinical find- 
ings at birth. Each baby was examined by at least two pediatricians, and at 
no time before examination did they Imow whether a baby was a metliionine case 
or a control. Of the liver studies available, only the cephalin-cholesterol floc- 
culation was eonsistentb’- affected in the severe cases. 

Within the limits of the quantity of material available, 45 cases, the original 
premise is considered vindicated as shomi in Table VII. 

Table VII. Hemolytic Disease op the Newbokn 


CONTROL oases AND THOSE IN WHICH METHIONINE WAS ADMINISTERED TO MOTHER AND BABY 


GRADE 

CASES 

DEAD 

BORN 

ALIVE 

BORN 

SUR- 

VIVED 

STATE OP LIVER 

CEPHALIN- 

CHOLES- 

TEROL 

1. 

Control 

10 

nil 

10 

10 

Slight to mod. liver enlargement 

-(• + + 

Moth.* 

1 

nil 

1 

1 

No liver enlargement 

neg. 

2* 

Control 

3 

nil 

3 

3 

Palpable liver and spleen 

+ + -1- + 

Metli. 

3 

nil 

3 

3 

No liver or spleen palpable 

-1- 

s> 

Control 

3 

2 

1 

1 

Liver and spleen enlarged + + + 

-t- + + + 

Moth. 

4 

nil 

4 

4 

Liver and spleen just palpable 

+ to-i--t 

4. 

Control 

4 

4 

nil 

nil 

Advanced erythroblastosis 

? 

Metli. 

3 

1 

2 

nil 

Slight liver and spleen enlargement 

+ + 

5. 

Control 

9 

8 

1 

nil 

Hydrops, etc., aborted 

? 

Meth. 

5 

1 

4 

4 

Liver and spleen just palpable 

+ + 


*Meth. — Methionine cases. 


The cases have been divided into grades, and the methionine group in 
each grade has been compared with the control group. The results are apparent, 
and the difference between the control group and that having methionine is well 
seen throughout. Grades 1 and 2 are only mentioned in passing, because no 
claim is" made for any significant difference in the survival rate, although both 
the clinical and biochemical studies show a significant difference between the 
two groups It is in the severer grades, 3, 4, 5, that the difference is most 
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We have heard unofficially of oeeasiozial embolic reactions supposedly from, 
these precipitated crystals. It has not happened in our institution. One case 
of the hepatorenal sjmdroine showed a severe reaction to the massive use of 
plasma plus methionine, from which one learns a great deal. She had been 
anuric and was markedly edematous. By administering large doses of plasma 
plus methionine too much fluid was withdra^vn from the edematous tissues 
before an outlet was obtained by increase of urinary excretion. Right-sided 
heart failure and pulmonary edema were the result. This condition was re- 
lieved by the use of ouabain and the fact that diuresis occurred soon after, the 
patient excreting 2,430 c.e. in twelve hours. 

Conclusions 

1. Studies in the use of methionine have been carried out in four obstetric 
complications. 

2. The results have been most promising but not conclusive. In the treat- 
ment of toxemia and hemolytic disease of the newborn, it is a valuable adjunct 
to other proved types of therapy. 

3. The hepatorenal syndrome can be best treated with the combined use of 
plasma, whole blood, and methionine. 

4. This investigative problem merits further study. 

We wish to thanli Dr. J. L. hlacartliur for contributing the five toxic cases in this series. 
Thanks are also extended to Dr. J. S. D. Browne and Dr. Martin Hoffman for their coopera- 
tion relative to liver function tests. 

The methionine used was kindly supplied by John Weyth & Brother (Canada). 
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Discussion 

DE L M E^INDALL, Eochcster, Minnesota.-— Modem physiologic concepts indicate that 
a liver crataining adequate stores of glycogen, protein, vitamins, and normal amounts of fat. 
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All babies who liave liemolj^tic disease receive 0.5 Gm. of methionine daily 
for at least the first twelve days of life. This is given in doses of .125 Gm. in 
5 per cent glucose saline or in the milk. Practically all the babies have taken 
this mixture with avidity, almost denoting that they required it in their systems. 



mrr n PnmT)arison "beUveen liver sections from autopsies in erytliroblastotic babies where the 

^ mothers had high antibody titrations during pregnancy. 

. Reactions to Methionine , 

In prescribing any new substance one should be inquisitive with reference 
to possible reactions. In this instance it is especially true, due to the fact that 
some protein hydrosalysates given intravenously have produced adverse re- 
actions. Many cases have complained about the size of the pill and some about 
the taste. We have found tomato juice the best vehicle when methionine is 
given by mouth. In intravenoris use, the ciystals tend to precipitate if left 
•standino’ any length of time or if the solution is more concentrated than 3 per 
cent Our procedure is to mix and autoclave 10 Gm. in 200 c.c. of distilled 
water ; this is then added to 300 c.c. of 5 per cent glucose solution. 
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in the reticular structure and cirrhosis. When cirrhosis associated -with fat deposition in the 
liver occurs, it has been demonstrated in human subjects, by taking repeated living biopsy 
specimens, by measuring the liver function by the thyroid turbidity, cholesterol flocculation, 
serum alkaline phosphatase, change in the albumin-globulin ratio, and serum bilirubin, that 
treatment ivith lipotrophic substances lessens the fatty deposits in the liver and produces 
clinical improvement and improvement in the liver function as measured by these functional 
tests. However, this is thought to be the only value of methionine and these lipotrophic sub- 
stances as far as liver damage is concerned. They have been tried in other forms of toxic 
hepatitis and experimental toxic hepatitis in anemias and have been found to be of little 
or no value. 

There are several points in Dr. Philpott’s paper which need further elucidation. Does 
he agree with Gyorgy that the lesions in the liver in eclampsia are the same as those found 
in nutritional necrosis? My feeling from autopsy material which I have studied inclines 
me to the view held by the older winters that the lesion is primarily periportal and associ- 
ated -with portal thrombosis and, further, that an important group of cases show no demon- 
strable changes in the liver as measured by the gross or microscopic picture. 

It is also necessary to explain why it is that patients on an adequate protein diet still 
develop this toxemia and that the disease almost disappeared toward the end of the first 
World War in Germany and Austria when the women were on a very limited protein diet. 

In the last twenty-seven years, we have treated our pre-eclamptics and eclamptics on a 
markedly restricted protein diet with the result that conimlsive eclampsia and death from 
this disease has almost disappeared. Our patients are put at bed rest and given 1,000 c.c. 
of milk and this is continued until it is evident that the toxemia is controlled or that this 
regime will not control the toxic symptoms. Only a small percentage fail to respond, if 
not of the fulminating variety. Our series now consists of nearly 1,400 cases. 

Dr. Philpott has properly pointed out the unsatisfactory status of liver function tests, 
and this, when combined with the rather small number of severe eclamptogenic toxemia cases 
reported here (17), makes him hesitate to draw sweeping conclusions. 

It would seem from the reports in the literature that methionine has been of no value 
in acute infectious hepatitis and the results in the three cases hero reported are inconclusive. 

The value of this agent in combating shock seen in the hepatorenal sj-ndrome can only 
bo determined by its use in a large number of cases and by its use in alternate cases. I 
may say that in these cases I am especially careful to avoid the use of whole blood, es- 
pecially when the patient may be of the pre-eclamptic group. I have seen -fatal anuria de- 
velop days after the shock was controlled, even when the blood was carefully cross-matched 
and tj'ped. Of course, in the presence of severe postpartum hemorrhage as in the case cited 
by Dr, Philpott, one has no choice but to use blood. The use of methionine in erythro- 
blastosis as a prophylactic jneasure to protect the liver and permit the fetus to combat the 
anemia and jaimdice of the first few days of life is logical if continued use shows that it 
will produce the results here reported. 

It should be distinctly understood that this paper is in the nature of a preliminary re- 
port. Observations are carefully made of the use of a new substance in the treatment of 
several of the severe complications of pregnancy. This is the only way that information of a 
reliable nature can be acquired. We are indebted to Dr. Philpott for blazing the trail in 

this connection. 


DE. PHILIP P. WILLIAMS, Philadelphia, Pa.--From a previous review of this sub- 
icet I was interested to find out how much methionine could be obtained by a moderately 
Iiitrh protein diet. Prom several sources. Block and Bolling's, and Sahyan’s books on amino 
acids and a number of journals of chemistry and nutrition, I have filled in, ns far as possible, 
the calorie, protein, and methionine content of a diet quoted in Sahyan’s book. ^ 

Sahvan suggests an intake of 3.9 Gra. as minimal and an intake of 3.8 Gm. as optimal 
to protect a 70 kg. man. In chick growth .riudies, these intakes are apparently synonjmous 
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and Tivliich can maintain these stores, manifests the greatest resistance to toxins. These concepts 
also indicate that after hepatic disease is established an increased intake of carbohydrates 
and protein is necessary to maintain the stores in the liver and promote regeneration. Thus, 
the fundamental principle of prevention and treatment of liver disease is to supply these sub- 
stances in an adequate diet, or by tube feeding or parenteral administration when necessary. 
The essayist has emphasized the value of an adequate, w^ell-balanced diet in pregnancy. I be- 
lieve, in general, the average recommended diet is too low in protein and that more protection 
would occur if greater amounts of protein were included in the diet during pregnancy. 

The value of methionine, one of the essential proteins in the treatment of liver disease, 
has been subject to considerable controversy. Equally reliable authors disagree. The work of 
Beams and Endicott, in cases of chronic liver disease, based in part on microscopic studies 
of liver tissue, must be considered significant. The known functions of the liver are many 
and interrelated. The seriousness of liver disease seems to depend upon the impairment of 
metabolic activities. One of the difficulties in the interpretation of the results of therapeutic 
trials in liver disease in general is the suitable criteria for comparison. In individual cases, 
there often appears to be a variable relationship between clinical and biochemical findings. 
The results of the tests, as reported by the essayist, are examples. 

The flocculation tests, such as the cephalin-cholesterol, depend on alteration of plasma 
proteins. The essayist presents estimations of the amounts of plasma protein in thirty-five 
patients experiencing edema and shows no great reduction except in four cases with marked 
edema but he does not give other components of their examination. Flocculation tests were 
performed on 25 patients, experiencing either pre-eclampsia or eclampsia, of which 35 per 
cent were positive. I would like to inquire whether he has demonstrated a correlation between 
the results of these two tests? 

The information conceining the use of methionine in infectious or serum hepatitis, an 
example of a relatively acute condition, is at considerable variance. The recovery rate is 
sufficiently high to preclude definite conclusions as regards such specific treatment. 

The treatment of shock is primarily one of prevention and, if it occurs, the immedi- 
ate administration of parenteral fluids. Cannon's definition of shock will fit any condition 
regardless of cause and, aside from supplying red cells if hemorrhage is concerned, the 
need is to restore volume of circulating fluid and not for any specific protein, as methionine. 
Naturally, if a patient is allowed to remain in shock, certain reactions can occur and such 
specific treatment may be of value. 

The employment of methionine in the prenatal period, where evidence of Eh sensi- 
tivity exists, deals with 28 patients and within, the limits of such a small series the results 
are encouraging but, as the essayist states, will need further study. 

This paper is a preliminary conservative statement from a man with an inquiring mind 
who enters a very complicated field. He should be commended and encouraged. I may close 
with a statement made by Dr. F, C. Mann, whose investigations of the behavior of the liver 
are well recognized, “The known functions of the liver are but part of the physiologic 
processes involving other organs and tissues of the body. ' ' 

DE. F. H. FALLS, Chicago, HI. — The function of the liver is of paramount importance 
in the physiology of the pregnant woman. The increased metabolic activity seen during preg- 
nancy, the need to meet extra nutritional demands imposed by the developing fetus, and 
the activity of the placenta throwing into the maternal blood end products of protein 
metabolism wliich demand detoxification before their excretion by tlie kidney, all impose 
an additional burden upon the liver. When present in abnormally great amounts, these toxins 
act deleteriously on the liver cells and produce a toxic hepatitis which is reflected by de- 
crease in the liver function as measured by certain tests and by histologic changes seen in 
the liver of women dead of these toxemias. 

Methionine, choline, and cystine are lipotrophic substances and have been found to 
be useful in the treatment of dietary and cirrhotic fatty degenerative changes in the liver. 
NormaUy, an adequate supply, of methionine, choline, and other lipotrophic substances per- 
mits of a’ utilization of the fat and prevents its .deposition in the liver cells leading to changes 
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In a minor degree, fat is also a “protein sparer.” It does not naturally follow that 
just because the Europeans had little meat in their diet, there was little protein; vegetable 
protein has not as high a biologic value as animal protein but it is still protein. 

In toxic cases it is most difficult to arrange a satisfying diet wliich contains more than 
100 Gm. of protein. The patient feels “stuffed” after such a meal. We use eggnogs which 
are fortified with protein, and these are given between meals. It has been suggested that 
this protein intake is not necessary for the normal individual. I do not think that we should 
consider a pre-eclamptic patient normal, especially if she is losing 10 Gm. of albumin in 
the urine each day. It should be replaced. 

As I have previously stated, this is a preliminary report and we are experimenting with 
a problem which has proved to be most fascinating. 
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with the terms essential and replaceable. Macartliur has recently quoted Gyorgy to the effect 
that the prevention of hepatic injury in human beings may be accomplished by an intake of 
from 2 to 4 Gm. of methionine, or a protein-rich diet with a high methionine content, and 
mentions tliat the fat in such a diet should be limited. The methionine content of the diet 
shown is approximately 33 per cent above the optimal daily intake of methionine for men. 
For a 56 kg. woman, such a diet should have a high protective value. 

It would necessitate the ingestion of ten quarts of milk to obtain 10 Gm. of methionine. 
In order to obtain an additional 6 Gm. of methionine, a diet would have to be increased by 
at least two pounds of meat and three quarts of milk daily. The ingestion of such large 
amounts of food would seem to be out of the question for the average individual. I noted 
also in my research on the question of methionine content of the edible portion of various 
foods that chicken muscle ranked next after whole egg, while muscle meats, beef, pork, and 
lamb, were slightlj' lower and almost equal; the gland proteins, liver, kidnej's, and sweet- 
breads have a lower content. Eice and shellfish muscle equal lean beef in value. 

It is. probable that clironic hypoproteinemias in pregnant women cannot be overcome 
when symptoms of toxemia arise, but if, from the ver}-^ onset of pregnancy, an effort is made 
to have pregnant women ingest 100 Gm. of protein daily they will certainly receive an op- 
timal protective intake of methionine. The cj’stine (dispensable amino acid) content of the 
diet should always be- borne in mind, in regard to the total sulfur-containing amino-acid re- 
quirement, because of its sparing action on methionine. 

DE. PHILPOTT (Closing). — The chief purpose of this essay is to provoke more in- 
terest in liver and kidney function relative to those obstetric complications previously men- 
tioned. 

Dr. Eandall has asked if there is any correlation between the results of the cephalin- 
flocculation tests and the progress of the patients. This was certainly true in those babies 
with hemolytic disease. Tlie babies who died or who had clinical evidence of severe damage 
all showed four plus cephalin-flocculation tests. In pre-eclampsia and eclampsia, the tests 
were certainly of value to demonstrate liver damage in the majority of cases, but there were 
a few who were clinically ill but who showed only plus one cephalin-flocculation, which we 
consider within normal limits. 

In addition, one chart noted that some apparently normal pregnancy cases showed posi- 
tive cephalin-flocculation tests. But this inaccuracy is true of all liver function tests. For 
example, the toxic patient who died of marked liver necrosis had a cephalin-flocculation test 
of plus two. The immediate cause of death was hemorrhagic diastasis and yet the blood 
showed her prothrombin time to be normal. Some people take the prothrombin time as an 
index of liver function but it certainly was inaccurate in this case. 

With reference to Dr. Falls’ remark about comparative pathologic findings in animal 
experimentation and those of eclampsia, most certainly there is some similarity in the wide- 
spread necrosis. However, Gyorgy shows that in animal experimentation the necrosis is usu- 
ally central and midzonal but the cirrhosis is mostly periportal, where one also finds damage 
most evident in the eclamptic patient. 

Dr. Williams and Dr. Falls both were inquisitive relative to ideas of high-protein diet 
for the toxic patient. I was most interested in hearing Professor Simmonet of Paris in a ■ 
lecture a few months ago at JIcGill University. He stated that the toxic patient should 
have almost no protein in the diet and that carbohydrate should be increased. He referred 
to the low incidence of toxemia during the war years in Europe and the low intake of animal 
protein during those years. But that is not the whole story. Those people had diets fairly 
Ixigh in vegetable protein and he neglected to mention the “protein sparing” effect of carbo- 
hydrate intake. If carbohydrate is given correctly, especially orange juice and sugar, about 
three hours after a meal, the protein is spared in its use for wear and tear and it is stored 
away for future use. 


144 


HESSELTINE AND HITE 


Am. j. Obsl. & Gyncc. 
January, 1949 


fied in the hospital laboratory by the laboratory technician. Every specimen 
opened in the operating room was excluded from this study for technical reasons 
of bacteriologic principle.^ Uteri from postpartum patients were removed for 
the assurance of sterilization in all but three instances, where hemorrhage indi- 
cated the procedure.^ Postpartum hysterectomy is not the routine procedure to 
accomplish sterilization at The Chicago Lying-in -Hospital. Consequently, post- 
partum hysterectomy at arbitrarily chosen times should yield bacteriologic and 
histologic samplings not available satisfactorily heretofore. Since attempts at 
aspiration by needle puncture through the anterior eul-de-sae were unsatisfac- 
tory, and since cultures talcen through the cervical canal in the late puerperium 
could be conclusive only if thej'^ were negative, the above procedure was indi- 
cated for scientific study as well as clinical management. The obstetric uteri, 
taken directly from the operating room to the hospital bacteriology laboratory, 
were cultured in all but two instances in the laboratory by one of the authors 
, (K. B. H.) using both aerobic and anaerobic techniques, as well as by the tech- 
nician of the hospital laboratory. Following culture, the uteri were sent to the 
laboratory of clinical pathology for histologic evaluation. 

Three of the postpartum patients had hysterectomy to arrest severe hemor- 
rhage. The remaining fifteen patients of the original eighteen puerperal group 
were seen by one of the senior staff members as well as medical consultants, who 
agreed upon the indications for sterilizations. Moreover, a senior staff member 
approved and was present at each of these operations, to obtain the specimen in 
as unaltered a condition as possible, and for assurance of welfare to the patient. 


Table I. Correlation of Bacterial Cultures and Pathology of 100 Nonobstetric Uteri 


HISTOLOGIC 

CLASSIFICATION 

TOTAL 

NO. 

per cent 

POSITIVE 
CULTURES , 

BACTERIAL 

UTERINE INVASION 

CULTURES 

1 NO INVASION 

POSITIVE 

CULTURES 

1 NEGATIVE 1 
1 CULTURES I 

POSITIVE 
' CULTURES 

negative 

CULTURES 

Leiomyoma 

45 

24 


4 

11 

30 

Adenomyosis 

6 

33 


2 

2 

2 

Malignancy 

5 

20 

1 



4 

Hyperplasia endometrium 

1 



1 



Other (see Table II) 

43 

28 

3 

7 

9 

24 

Totals 

100 


4 

14 

22 

00 


Table II. Clinical Diagnoses and Bacterial Cultures of Histologically Normal Uteri^ 


CLINICAL 

diagnosis 


TOTAL 

NO. 

1 BACTERIAL CULTURES 

1 UTERINE INVASION 

1 NO INVASION 

POSITIVE 

CULTURES 

NEGATIVE 

CUIiTURES 

POSITIVE 

CULTURES 

NEGATIVE 

CULTURES 


Menorrhagia ' 

Prolapse 
Ovarian cyst 

Pelvic inflammatory disease 

Dysmenorrhea 

Totals 


17 

17 

4 

4 

1 


6 

1 

2 


11 

7 

3 

2 

1 


43’ 


24 


•The same uteri classified as "other” in Table I. 

Kesults 

The findings devnated somewhat from the expected picture. It will be noted 
from Table I that, of the 100 nonobstetric uteri, positive eullurcs were obtained 
from 26 The uterine invasion refers to curettement, soundings, or radium 
appBcalon precXg the hysterectomy. Thirty-four strains of both aerobic 








BACTERIOLOaY OF THE GYNECOLOGIC AND INVOLUTING 

PUERPERAL UTERUS-t 

H. Closk Hesseltine, M.D., and K. Eileen Hite, M.D., Chicago, III. 

(From the Department of Ohsteirics and Gynecology and the Department of Bacteriology 
and Parasitology, The University of Chicago and The Chicago Lying-in Hospital) 

A lthough it is established that bacteria are regularly present in the post- 
partum uterus, adequate bacteriologic study has not been made of the in- 
voluting uterus; nor have bacteriologic findings been correlated with the histo- 
logic picture except in puerperal infection. It has been assumed generally that 
the normal nonobstetric uterine cavity is bacteriafree. The paucity of infor- 
mation on the bacteriology and histology of the gynecologic and involuting puer- 
peral uteri has stimulated this study, i Histologic and bacteriologic findings of 
eighteen postpartum uteri removed at Varying periods from three and one-half 
hours to 125 days follouung delivery have been studied. For comparison, 100 
nonobstetric uteri -were similarly studied. 

Review 

The earlier bacterial studies on the flora of the various portions of the 
female genital tract have been reviewed by Kuster,“ Special credit prior to 
this contribution may be given to Doderlein,® Menge and Kronig,^^ Halle, ^ Berg- 
holm,^ Natvig,^® Wegelius,^® and others. More recently particular emphasis was 
directed toward the pathogens responsible for the febrile postpartum courses 
by SchottmiiUer,^^ Schwarz and Dieekmann,^®> Harris and Brown (J. H.),° 
Browm (T. Colebrook,^ Steinhorn,^'^ Stone,^® and Douglas and Davis.® 

Hite, Hesseltine, and Goldstein^ studied the bacterial flora of the normal and 
pathologic vagina and uterus of 248 patients. In this group, the bacterial 
flora, as evaluated by cultural means, of the vagina of normal prenatal patients 
was similar to that of patients with mycotic and nonspecific vaginitis, but not 
vaginal trichomonas. A variety of organisms was removed from the post- 
partum uterine cavity of normal patients, as well as from those complicated 
by endometritis. The frequency of isolation of bacteria did mot differentiate 
the febrile from the normal postpartum patients and was similar' to that of 
vaginal trichomoniasis. These observations stimulated further studies of the 
organisms removed from the uterine cavity after delivery, j 

Material 

The nonobstetric uteri removed for various conditions which are ejqilained 
in Tables I and II were opened in the bacteriology laboratory after sterilization 
of the surface by searing with a heated spatula. The myometrium was incised 
and the cavity opened _ with sterile instruments. Material for cultures 
was taken by a sharp sterile curette and inoculated into dextrose brain medium 
and on aerobic and anaerobic blood agar plates. Isolated bacteria were identi- 

•Supported in .part by the Chicago Lying-in Hospital 50th Anniversary Fund for Besearcli 
on Puerperal Infection. 

tBead at the seventy-first annual meeting of the American Gynecological Society, Wil- 
liamsburg, Virginia, May 24 to 26, 1948. 
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system because of the small number of eighteen. This group is listed chronolog- 
ically by daj'- postpartum of the hysterectomy. Hysterectomy was done pri- 
marily for purpose of sterilization, but the opportunity was thus afforded for 
adequate bacteriologic and histologic study of the uterine cavity. The febrile 
course that followed in five patients occurred in all within the first 45 post- 
partum days, and four within 28 days. 


Table V. Relation of the Bacterial Cultures Taken Erom the Uterine Cavity to 

Puerperal Involution 


CASE 

DAYS 1 

postpartum 

BACTERIAL 

CULTURES 

REMARKS 

C. H. 

3% (hours) 



B. H. 

9 

t 

Febrile postoperative course 

M. H. 

11 

Anaer. Streptococcus* 


L. S. 

18 

Anaer. Micrococcus 




Diphtheroids 


V. P. 

21 



E. W. 

22 


Febrile postoperative course 

E. B. 

25 

Anaer. Streptococcus 




and Bacteroides 

Febrile postoperative course 

j. r>. 

29 



J. P. 

38 


Febrile postoperative course 

a B. 

42 



H. G. 

45 



T. K. 

45 


Febrile postoperative course 

H. V. D. 

52 



P. P. 

53 



M. S. 

54 



D. D. 

68 



S. H. 

SO 

Anaer. Micrococcus 

Retained placental tissue 

T. McG. 

125 




♦Cultures taken by laboratory technician. 
tProfuse bleeding: at time o£ hysterectomy. 


The detailed histologic studies of these eighteen patients will lie presented 
subsequently. 

The postpartum uteri include eighteen specimens removed at times varying 
from three and one-half hours to 125 days after the delivery of the infant. They 
are fairly well distributed throughout this period and provide excellent material 
for study of the changes associated with uterine involution. All eighteen patients 
had satisfactory postpartum courses, but five had febrile postoperative periods. 

The negative cultures obtained from the iiteri received three and one-half 
hours and nine days after delivery are in all likelihood correlated "with hemor- 
rhage, since results of other studies indicate the presence of bacteria in the 
uterine canty in the immediate postpartum period. , . . „ 

The four specimens from which positive cultures Avere obtained are ol 

particular interest. 


Those removed at eleven and eighteen days are uteri in which the placental site is still 
composed of degenerating necrotic tissue in wliich leucocytes arc present. The leucocytes arc 
found in greater numbers in the one removed at eleven daj-s but are present in both. This 
would appear to be a type of tissue in which bacterial growth might lycll be expected. It 
seems probable from the appearance of these specimens that the majority of uten removed 
during the first two to three weeks after delivery will contain bacteria demonstrable on 

culture. specimen in which bacteria were found was removed at twenty-dve days. It, 

too shows many leucocytes and large necrotic areas in the placental site. The endometrium 
. ^nm H e nlacental site is fairly veil developed, but many leucocytes are present m the 
Tierficial portions In some areas, the appearance is that of granulation tissue; numer- 
rs capLry-like blood vessels and a dense infiltration of mononuclear and polymorphonuclear 


leucocytes are present. 
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and anaerobic bacteria, including aerobic and anaerobic staphylococci, non- 
hemolytic aei^bic streptococci, anaerobic streptococci, aerobic diphtheroid rods, 
Bacilhis suhtilis, and the anaerobic Bacterium melaninogenicum and other Bac- 
teroides, were isolated. Positive cultures were obtained from four of eighteen 
patients wlm had preceding uterine invasion and in 22 of 82 patients who had 
not had prior instrumentation. The most frequently identified organisms were 
diphtheroid rods — 9, staphylococcus aureus and alhus — 1 each, Bacillus suhtilis 
— 6, non-hemolytie streptococci — 3, anaerobic streptococci — 2. 

The histologic classification, although rather inclusive, gives conditions 
present. 


Table III. Relation of the Intrauterine Cultures op 100 Hysterectomies to 

Cervical and Adnexal Conditions 


TISSUE 

examined 

HISTOLOGIC 

CLASSIFICATION 

TOTAL 

NO. 


BACTERIA] 

UTERINE INVASION 

j CULTURES 

NO INVASION 





Cervix . — 

Normal 

28 

14 

2 

7 

2 

17 


Cervicitis 

68 ' 

28 

2 

11 

17 

38 


Malignancy 

1 





1 


Not removed 

3 





3 

Fallopian tuhe . — 

Normal 

73 

21 

1 

15 

14 

43 


Chronic Salpingitis 10 

20 


1 

2 

7 


Not removed 

17 

35 

5 

2 

3 

9 

Ovary . — 

Normal 

72 

IS 

1 

17 

12 

42 

- 

Ch’sts 

14 

29 



4 

10 


Not removed 

14 

43 

3 

1 

3 

7 


Table IV. Bacterial Cultures and Pathology of 15 Postmenopausal Uteri 


1 

1 

CLIKICAIi 1 

STATE 

TOTAL 

NO. 

1 INVASION 1 

1 NO INVASION 

1 POSITWE 

1 CULTURES 1 

1 NEGATIVE 

1 CULTURES 

1 POSITIVE 
CULTURES j 

1 NEGATIVE 
! CULTURES 

IMalignancy 

5 

1^ 

3t 


1 

Fibroid 

3 



2 


Prolapse 

7 

1 


4 

2 


‘Radium 35 days before. 

tRadium 54, 57, and 80 days, respectively, before hysterectomy. 


The histologically normal uteri are appraised by clinical diagnoses for con- 
ditions which indicated the hysterectomy. Tlie frequency of positive uterine 
cultures in these respective conditions is given in Table II. It is interesting 
that all seventeen patients with menorrhagia jiad sterile cultures. Perhaps tlie 
bleeding may have been a mechanical or physiologic factor contributing to these 
results, as is suggested by the finding of Hare.® However, investigation of this 
point has not been made. On the other hand, the number of positive cultures 
in prolapse might be anticipated. A further relation (Table III) of the con- 
dition of the cervix, Fallopian tube, and ovary as related to the endometrial 
culture from the uteri removed in association with these conditions is offered for 
completion of the study. There is no apparent significance except perhaps in 
the instance of cervicitis. Although the bacterial culture and pathologic con- 
ditions of the fifteen postmenopausal patients (Table lY) is Avithout particular 
significance, the data are presented for record. There is not a sufficient number 
A\dth malignancy of the uterine cavity to find_ AAdiether the apparent relationship 
is important. The relationship of the bactei'ial cultures taken from the uterine 
cavity (Table Y) to the puerperal utei'ine invasion can be evaluated in protocol 
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Concltisions 

Bacteriologic study has been ulade of material taken directly from the 
cavities of 100 gjuiecologic patients and eighteen involuting puerperal uteri 
following hysterectomy. The bacteriologic findings have been correlated with 
, the clinical and histologic data. Positive cultures were obtained from twenty-six 
of the gynecologic specimens, and, with the exception of cervicitis, there was no 
apparent relationship to pathologic conditions of the adnexa or cervix, nor was 
.there correlation with the presence of leiomyomas, adenomj’-omas, or malignancy 
of the uterus. Seventeen uteri removed because of menorrhagia failed to yield 
positive cultures, while, in prolapse of the uterus, bacteria were isolated from 
nine of seventeen specimens. 

The findings in the postmenopausal uterus were not different from those 
of the menacmic uteri. 

Bacteria were isolated from four of eighteen involuting puerperal uteri 
removed 11, 18, 25, and 80 days post partum. The bacteriologic and histologic 
findings can be correlated. Two utei’i removed early (three and one-half houi-s 
and nine days) were bacteriologically sterile, but hysterectomies were performed 
because of active bleeding, a factor which undoubtedly altered the findings. 

The identity of the bacteria is given, and the significance of the results is 
discussed. 

The Authors are indebted to Dr. Edith L. Potter for the histopatliologic descriptions, to 
Miss Mollie Tasutahe and Mrs. Marie Graves for their technical assistance,, and to Dr. E. C. 
Turner for liis assistance in reviewing the record-s. 
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Discussion 

DE. HEEBERT TEAUT, San Francisco, Calif.— Problems of bacterial invasion, es- 
pecially those of the uterus, are difficult to handle precisely. They do not fall easily into 
categories becaii.-^c of technical difficulties. If one regards the uterus as an area susceptible 
to bacterial invasion and then studies the flora of pathogenic organisms as they may be 
demonstrated in the puerperal or nonpuerperal utcnis, there will be revealed a varjety of 
invading organisms wliich would at fns-t glance seem to be quite impressive. To olTset this 
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The fourth specimen to yield positive cultures was removed on the eightieth day. An 
explanation for the presence of bacteria is readily available in the presence of a mass of 
placental tissue still attached to the \iterine wall. The villi are hyalinizcd and a large amount 
of calcium is present. Between the placenta and the myometrium there is a wide irregular 
zone of leucocytes. It seems probable tliat wherever placental tissue is retained complete 
healing is impossible and bacteria may persist. 


Discussion 

The ages of the obstetric patients varied from 19 to 39 years. Two were 
between the ages of 19 to 24, 7 between 25 and 29 inclusive, 7 between 30 and 
35, inclusive, and one at 36, and one at 39 years. Three of the eighteen patients 
had hysterectomies because of hemorrhage. The other fifteen, however, had 
hysterectomies to put an end to the reproductive career for eight different con- 
ditions, Rheumatic heart disease determined the procedure in six patients. 
Other indications occurred in progressively declining numbers. 

' It is interesting that anaerobic bacteria were isolated in all four instances. 
On the other hand, bacterial cultures of the nonobstetric uteri varied consider- 
ably, irrespective of uterine invasion prior to the hysterectomy. The bacteria 
are compatible vnth spread of growth upward from the vagina. In the unin- 
vaded utei'i, cultures of staphylococci and streptococci composed a slight major- 
ity over the other organisms. Bacilhis suhtUis is considered to represent con- 
tamination. The other types of bacteria have been isolated frequently from 
postpartum uteri or from the vagina. 

The concept that the nonpregnant and uninvaded normal uterine cavity 'is 
free from bacteria needs re-evaluation according to the above findings. The 
presence of these bacteria in the uterus is consistent -with obstetric findings, and 
their source is logically from the vagina. From the previous findings, it is 
evident that bacteria may remain in the postpartum uterus for a varying period 
of time following delivery. The persistence of microorganisms in the uterine 
cavity may be related directly to its placental site, its extrusion, and especially 
to retained placental tissue. 

The obstetric patient has ordinarily been considered noninfeetious. Present 
and previous observations indicate that after delivery the uterine cavity is 
infected or a potentially infected zone not unlike a draining abscess or cavity. 
One might use the term "laudable lochia” in comparing the bacterial behavior 
of the postpartum uterus with what took place in the early days of surgery. 
Mechanisms influencing the presence of microorganisms in the postpartum uterus 
have not been determined by this study. One contention could be that certain 
bacteria have digestive or other action upon the placental site and necrotic tissue 
remaining in the postpartum uterus. Accordingly, the obstetric patient is only 
relatively "clean” bacteriologically, as the uterine cavity and lochia in all 
puerperal patients harbor bacteria actually or potentially pathogenic. Con- 
sequently, it would seem that the unlmo-wn factors of mierobiologic process in 
relation to recovery and regeneration of the puerperal and the invaded gjme- 
cologic uterine cavity can be solved by diligent, thorough, and well-controlled 
investigations. 
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which usually do not produce a true septicemia. Leonard Colebrook has shown by "in vitro” 
experiments that strains of the anaerobic nonhemolytic streptococci isolated from the puer- 
peral genital tract wiE not multiply, and frequently are not able to survive a period of in- 
cubation in fresh defibrinated human blood, clots, or sera. He attributed this finding to the 
low pathogenicity of the organisms and to the bactericidal powers of the blood. Interestingly 
enough, reduction of the pH and a diminution of the antitryptic powers of the blood or sera 
resulted in a luxuriant growth of the same organisms under similar conditions. Further- 
more, Colebrook demonstrated such chemical changes in the lochia and felt that the observa- 
tions were significant in the explanation of the development of puerperal infection. We have 
frequently found negative cultures from the uterus at the time of cesarean section when 
bleeding was excessive and infection known to exist. Consequently, I feel that the presence 
of blood in these uteri may have been responsible for some of the negative cultures obtained. 
The same ex-planation may be tenable in some of the instances of negative cultures obtained 
following ‘ ‘ invasion ’ ’ of the uteri in the bleeding cases. 

In connection with the relatively large number of positive cultures obtained when 
cervicitis existed, I would like to ask Dr. Hesseltine if the endometrium obtained for cultures 
was located' in the region of the internal os (isthmic portion) or higher up, since the source 
might have a definite bearing on the result obtained at culture. 

Mj' experience has indicated that cancer of the endometrium is frequently infected but 
that the infection depends on the stage of the disease and on the extent of the necrosis 
and exfoliation. I believe the negative cultures obtained here are quite consistent with our 
understanding of this disease. They were obtained for tlie most part many weeks following 
radium therapy when there might be no necrosis and, accordingly, no infection. I feel con- 
fident, however, that this would not be the case if the disease were more advanced. 

. With regard to the puerperal uterus, Dr. Hesseltine has presented data indicating that 
the endometrium is sterile after the twenty-fifth day, except when there is retained tissue. 
Obviously, to obtain more exact information regarding the time microorganisms disappear 
from the puerperal uterus, more specimens will have to be studied in the early puerperium, 
particularly between the seventh and thirtieth days. 

About fifteen years ago I carried out a number of experiments utUizing different typos 
of apparatus to introduce a tube through the puerperal cervix in order to obtain cultures 
from the lochia in the interior of the uterus without contamination from the 'cervix. Con- 
siderable time and effort were spent in these studies and it appeared reasonably certain 
they were uncontaminated by the cervix. Uterine cultures taken by means of a modified Little 
tube at the same time gave almost identical results and accordingly for this reason and the 
complicity of the procedure, the method was abandoned. This, in my opinion, proved the 
value of cultures obtained in this fashion. The method employed by the essayist in cor- 
relating tho bacteriologic and histologic findings, however, adds greatly to the knowledge 
acquired. The approach presented might well be utilized in an experimental study of the 
effects of sulfonamides, antibiotics or other chemotherapeutic agents. 


DE. T. K. BEOWN, St. Louis, Mo. — ^Dr. Hesseltine has discussed the bacteriology and 
histology of eighteen cases in which a postpartum uterus was removed at various times and 
for various reasons. Twenty per cent of these cases showed positive cultures; in each case 
tho organism was found to be anaerobic in tj-pe. Five of these cases Iiad febrile post- 
operative courses. Because of the wide distribution of these cases during the puerperium 
(three and one-half hours to one hundred twenty-five days) the histology portrays well the 
chances during involution. A description was given of the changes in the endometrium, 
tho myometrium, and the vessels as involution progressed. In the control senes of 100 
Lecolgic uteri, positive cultures were obtained in 25 per cent of the cases irrespective of 

TJw Dm nterus had been invaded or not. In the cases of prolapse of the uterus, there 
whether the ge^m likely in this type of case, where the 

°rfroq»»tl, protn.aing out,ia» ot tho hod,- hnd my ho o»»o'vh»t potulou. «n,l ox- 

posed to contamination. 
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first glance, wo must be aware of the fact that the offending organism is possessed of widely 
differing degrees of pathogenicity, on the one hand, and that on the other there are subtle 
and little-understood mechanisms of resistance to pathogenic influences of bacterial origin. 
So, to spealv of the presence of a bacterial agent capable under some circumstances of pro- 
ducing embarrassing clinical evidences is not final. We must eventually devise a scheme 
whereby we can more adequately' evaluate the potentialities for harm that may be inherent in 
these invaders. We are all aware of the characteristics of the hemolytic type of streptococcus 
and have learned to beware and to institute drastic therapeutic remedies when its presence 
has been demonstrated. However, we know much less and need to learn more of the lower 
gi-ado pathogenic microorganisms, which on occasion can assume potent influences for harm. 
It is with these factors that Dr. Hcsscltinc's paper has to deal. He has given us a 
factual account of a wide experience in nonpuerperal uteri and a lesser one in those following 
pregnancy’. The story' he has presented of bacterial invasion of the uterine cavity is impres- 
sive. Ono could wish that we could have as adequate a presentation of the various influences 
working in the bodies of his patients which made for serious or less significant pathologic 
damage. 

It is necessary to make one point clear. We arc on solid, familiar ground, so long as we 
are dealing only with the characteristics of well-lcnown organisms. In the confusion involved 
in shifts of potent pathogenicity and ability of the individual to erect mechanisms of de- 
fense, we are still lost in quandary as to the full significance of our data. Tliis presentation, 
though not as conclusive or as extensive as we need, fills in a chink in the mountain of ac- 
cumulative data which will eventually bo most helpful in solving our dilemma. 

To be more specific: Dr. Hesseltine has given us evidence that the nonpuerperal 
trterus is more often invaded by somewhat pathogenic organisms than we had supposed. 
Tho chief incidence of this invasion occurred in patients who had an infected cervix or in 
those who had myomas or adenomyoraas of the uterus. This is an important observation 
because it has a bearing upon therapeutic procedures. To curette or use radium under such 
circumstances must inevitably lead to a greater than normal incidence of inflammatory re- 
actions and eventual damage. This may be regarded as tho principal and most illuminating 
feature of his presentation. 

The number of postpaitum uteri studied may' be considered to be too small for statis- 
tical evaluation. However, consider the difficulties attendant upon such a study. It can be 
only occasionally' that such uteri may be obtained for the sort of scrutiny' which he has 
given them. "One might be critical and doubt the indications for the removal of some of the 
uteri which were included in this report. This would be small and undeserving, for neither 
you nor I were there to bear the clinical responsibilities for evaluating the situation. We 
must therefore, in all professional charity' repose confidence in our colleagues and accept 
this possible criticism as completely sub judice. 

Tho important fact with respect to the puerperal uterus is that it is an infected organ 
and that, insofar as tho data presented can show, it becomes relatively sterile after the 
twenty-fifth day post partum, excepting in those instances in which there are retained tis- 
sues not readily susceptible of exfoliation. In the latter case, the period of uterine return 
to a state of bacterial freedom may be indefinitely deferred. 

In addition. Dr. Hesseltine has given us detailed and interesting data referable to 
the healing process of the placental site. 

DB. GOEDON DOUGLAS, New York City'. — Dr. Hesseltine has approached and shed 
some new light on a problem which has long puzzled the gynecologist and obstetrician. The 
results of his thorough investigations would appear to justify the removal of many uteri, 
both in the puerperal and nonpuerperal states, when less radical procedures might have 
achieved the same clinical results. In this particular respect one is reminded of the material 
necessary for the last contribution of the late Dr. J. IVhitridge Williams, which was pre- 
sented before this Society at its meeting in 1931. 

The most remarkable observation in the nonpuerperal uteri was the finding of sterile 
cultures from the endometrium of patients with bleeding. The organisms isolated are those 
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of streptococci being present in the pelvis and the patient not having sufficient resistance 
to mthstand their invasion if operation were done early. This seems to be borne out in Dr. 
Hesseltine’s series of eighteen cases in which five had febrile postoperative courses. 

Dr. Hesseltine has mentioned the difficulty in the classification of bacteria found in liis 
series. This is true because Of the synergism of the organisms present. Frequently the 
aerobic and anaerobic bacteria are present at the same time. In the handling of such cul- 
tures, as one begins to obtain tiie pure culture from the original, there is a separation of the 
organisms and neither one of them grows out well as the isolation proceeds. The anaerobic 
bacteria grow poorer as the aerobic organisms are eliminated from the culture and, finally, 
about the time the organism is obtained in a pure state, it is suddenly lost. This is one 
of the reasons the classification of anaerobic bacteria has not gone further. 

I should like to comment on the use of antiseptic vaginal instillations to combat the 
invasion organisms from the vaginal tract during labor, or subsequently, and also in gyne- 
cologic cases preoperatively. 

I found that the use of 1 per cent neutral acriflavine in glycerine as an instillation the 
night before a gjTiecologic operation and also the morning of operation would sterilize the 
vagina and there would be less chance of bringing about the invasion of organisms into 
the uterine or abdominal cavity. Also, healing of the vaginal operative field was greatly en- 
hanced. The vagina can be sterilized overnight by the use of such instillations. Instillation 
in obstetric cases is in large part responsible for the fact that we have had no deaths from 
puerperal infection since January, 1932, during which time we have had 32,640 deliveries up 
to May 1, 1948. 

Several j'ears ago. Dr. Carleton N. Price of Washington, D. C., and I made some cultures 
of postpartum patients in whom instillations had been used. The number and variety of 
organisms was greatly reduced as compared with cultures taken in cases in which instillations 
had not been used. Many cases never had any demonstrable growth from the uterus, post 
partum. Those that were positive cleared up in a much shorter time than one would expect. 

In a paper on the ‘'Bacteriology of the Uterus at Cesarean Section,” which I presented 
before this Society in 1939, I concluded ndth the statement, “Antiseptic vaginal instillations 
offer a means of preparation of a patient for cesarean section which will: first, largely 
eliminate one of the most important causes of mortality, infection; second, reduce the in- 
cidence of positive uterine cultures obtained (to one-tenth of the incidence found where in- 
stillations were not used) ; third, make it relatively safe to postpone operation to a much 
later hour in labor; and fourth, lower the indications for the more radical operative pro- 
cedures.” Of course, intrapartum infection may occur and this can only be prevented by the 
earlier prophjdactic use of the instillation. 


DK. N. J. EASTMAH, Baltimore, Md. — ^In Dr. Hesseltine ’s present paper, as well as 
in other communications, he has stressed the fact that the postpartum uterine cavity is con- 
taminated and has likened it to a draining abscess cavity. It will be the purpose of my re- 
marks to call attention to the fact that the bacterial flora responsible for this septic state 
may be altered greatly by the intra-administration of penicillin. The method we have used 
was devised by Dr. Josepli A. Guilbeau, Jr,, of my service. We employ a small tube 3 mm. 
in diameter over which a finger cot is stretched tightly and tied down at the proximal end. 
It is inserted and a pointed stylet is used to perforate the rubber over the end. The rubber 


then snaps back quickly. 

Another stylet carrying a tiny piece of gauze is next introduced. This is rotated, with- 
drawn and then cultured*. All cultures from patients who had had penicillin were subject to 
treatment with chlorase so that any effect observed represents the effect of penicillin in vivo 

and not in vitro while being cultured. . r 

All the bacterial work has been done by Mrs. Isabelle Schaub of our Department of 
Bacteriolog}-. The cultures were taken between 36 and 72 hours after delivery. The re.^ults in 
untreated patients were in no wise different from those reported by other students of this 
•subject and showed that anaerobic streptococci were present in the great raajonU of cases 
along with many other organisms. _ There were only two completely sterile cultures m the 

patients who had received no penicillin. 
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Cultures talcen of the cervix, before the onset of labor, are usually negative except in 
cases with marked erosion. Before the ex-puIsion of the mucous plug from the cervix, with 
the onest of labor, the patient’s uterine cavity seems to be protected from organisms. How- 
ever, as the cervix dilates, organisms may enter the uterine cavity irrespective of whether the 
membranes are present or not. In other words, the membrahes do not offer very much ob- 
struction to the invasion of bacteria and intrapartum infection can occur. I recall a case of 
a labor of approximately eight hours in which the membranes were not ruptured until the 
delivery of the baby was in progress; nevertheless, the mother had developed fever during 
this labor, the baby was stillborn, hamng died during labor. Cultures of the lung, blood, and 
peritoneal cavity of the fetus gave the same organisms which also caused the death of the 
mother three days later. The membranes, in this case, offered no protection from infection to 
either the baby or tlie mother. 

Eitlier during labor, or shortly thereafter, the uterine cavity becomes contaminated with 
organisms from the vaginal tract over a period of days and this finally is cleared up spon- 
taneously as the lochial discharge diminishes. It is, therefore, important to eliminate all 
unnecessary trauma to the cervix or lower uterine segment and to limit manipulation as much 
as possible. One should do all that is possible to maintain adequate drainage. If this is 
accomplished, the patient will remain afebrile in spite of considerable contamination of the 
uterine camty which is shown either by culture or by the odor of the locliia. In some cases, 
the mere presence of a tampon or sponge allowed to remain in the vaginal tract, will inter- 
fere with drainage sufficiently to cause this patient to have fever, and its removal is all 
that is necessary to allow the temperature to drop to normal. Perhaps a blood clot or a 
piece of membrane may act in a similar manner by obstructing free drainage from tlie 
cervical canal. I agree with Dr. Hesseltine that rather free bleeding from the uterine cavity, 
post partum, is conducive to a clean uterine cavity as the organisms are washed out. Of 
course, if hemorrhage goes to the point that anemia develops, then this makes it possible 
for a patient to become infected more readily, due to decreased resistance to the organisms. 

In the study of bacteriology of uteri, postpartum or postabortal, I have divided the 
organisms found into aerobic and anaerobic organisms and also a mixed group in which both 
aerobic and anaerobic organisms were present. Aerobic organisms have been found alone 
in but 8 to 10 per cent of the cases; anaerobic organisms are encountered in from 45 to 50 
per cent of such cases. In about 45 per cent of such cases, a mixed group, of organisms 
are encountered, both aerobic and anaerobic in nature, and this is a group that is demon- 
strating synergism of organisms in these patients as referred to by Dr. Hesseltine in his 
series. As a rule, the anaerobic group of bacteria is predominant, being present in approx- 
imately 95 per cent of the cases, either alone or synergistically with aerobic organisms of 
various types. Necrotic tissue is suitable medium for the growth of anaerobic bacteria, as 
the tissue is detached from the normal circulation and its oxygen content is reduced to the 
point at which anaerobic bacteria can grow very satisfactorily. Such anaerobic organisms, 
especially the anaerobic streptococci are proteolytic in nature and digest this necrotic tissue 
causing it to eventually slough off. This proteolytic tendency may also bring about the in- 
vasion of thrombi and the eventual spread of the infection througli the venous system, pro- 
vided adequate drainage is not obtained and the uterine cavity cleaned of its debris. The 
spread, in this manner, brings about the development of thrombophlebitis, Einally, the dis- 
semination of infection from the pelvis to the lung occurs, as is the case in which fatal in- 
fection develops. 

In a case of postabortal or postpartum uterine infection, we are dealing with a wound 
infection and must treat it accordingly. I believe that most aboitions are incomplete; at 
least microscopically, and usually some debris remains after tlie sac is passed. Some of the 
placental tissue frequently remains after delivery, although it may cause no demonstrable 
trouble. I have seen small portions of placental tissue retained for some months, causing 
considerable disturbance in the menstrual history and finally requiring removal before the 
patient is brought back to normal. In such cases, where placental tissue remains and is con- 
taminated, involution of the uterus is usually delayed. 

Dr. H. S. Crossen taught that gynecologic operations should he postponed for any- 
where from four months to a year after a delivery or miscarriage because of the possibility 


THE MORPHOLOGY OF THE HUMAN FALLOPIAN TUBE IN THE 

EARLY PUERPERIUM- 


Louis M. Hellman, M.D., Baltimore, Md. 

(FroTfi the Department of Ohstetrics, Johns SopMns University and JUospital) 

QINCE 1941, women who have had eight or more viable infants have been 
offered tnbal ligation at the Johns Hopkins Hospital, This indication is 
based on the finding of Eastman,^ confirmed by Yerushalmy et al.,^ that women 
of this parity face a threefold increase in maternal mortality over women in the 
lower parity brackets. Such a program greatly increased the number of sterili- 
zations performed and would have been entirely impractical, because of limited 
bed facilities, had it not been for the feasibility of immediate and early puer- 
peral sterilization.® This procedure has been eminently successful, as will be 
shown in a forthcoming publication by Vosburgh and Rice which reviews the 
clinical aspects of this experience. 


^ The present study deals solely with the morphologic findings in the Fal- 
lopian tubes from 715 of these sterilizations carried out between January, 1941, 
and June, 1947. This represents the material from the vast majority but not 
from all the tubal ligations, because, in a few instances, the pathologic specimens 
were either lost or were not fit for study. In no instance was the operation per- 
formed on febrile patients nor in any ease in which the character of the labor 
or delivery suggested the likelihood that infection might ensue. All these 715 
patients, in other words, were believed to be entirely free of any t;^Tpe of pelvic 
infection, actual or potential. Every effort was made, Avithin the limitations of 
a busy obstetric service, to carry out sterilization as soon after birth of the infant 
as possible. Tlie Pomeroy technique under Pentothal Sodium anesthesia was the 
method of choice for most of the operations. A small portion of the isthmus of 
both tubes was fixed immediately and submitted to the pathologic laboratory for 
examination. For the purpose of this study, all these tubes were reviewed and 
rediagnosed without regard to the previous diagnosis or to the clinical history. 
The data thus derived were placed on special punch cards and only tiien were 
the clinical data added. These cards were then sorted and the various correla- 
tions shown in the tables obtained. During the period under consideration, _ 46 
interval sterilizations were performed as well as 35 ligations accompanying 
hysterotomy. These two series sen^e as controls where necessary. 

Pig. 1 shows graphically the distribution of the cases according to time of 
operation. Zero days post partum is used to indicate ligation at the time of cesa- 
rean section. One day post partum then indicates operation within tlie first 
twenty-four hours, etc. All of the lesions described were dmded according to 
degree into mild, moderate, and severe, but for tlie purpose of this paper these 
various categories are grouped together. 

Acute Salpingitis. — ^This lesion varied from the mere presence of poly- 
morphonuclear leucocytes in the lumen to marked mrelling of the rugae wth a 
dense infiltration of inflammatory cells, as seen an Fig, 2, Only m the most 

” ^ead at the Seventy-Crst Annual Meeting of the American Gynecological .Society, Wil- 
liamsburg, Virginia, May 24 to 2G, 1948. 
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The results in. the Avonicn who had received penieilliu in labor were quite different. 
Tlio amount given was 200,000 units at the onset of labor in the majority of cases. A minor- 
ity also received 5,000 units after delivery up to the time the culture was taken. Recalling 
that in tlio 32 untreated cases we liad only two sterile cultures, it is noteworthy that in this 
group of 54 who had received penicillin, 32 were absolutely sterile. Moreover, if we include 
as sterile those cultures showing the pleuropneumonia-like organism (which is known to exist 
normally in the birth canal and is regarded as nonpathogenic) the percentage goes up to 
74. Three cultures show the colon bacillus Avhich would not be expected to be affected by 
penicillin. 

The she treated cases in which the anaerobic streptococci were demonstrated were ones 
in which the penicillin was given only in 200,000 unit doses, and had tho penicillin been con- 
tinued they also might have been sterile. Some plausibility is lent to this supposition in that 
nearly thirty-six strains of anaerobic streptococci were highly sensitive to penicillin by recog- 
nized tests of sensitivity to this organism. 

It is not my purpose in making this report to suggest that penicillin be administered 
routinely in labor, but since these results conform with our clinical experience it seemed worth 
whilo to report them by way of saying that the great majority of organisms present in the 
puerperal uterus, including the anaerobic streptococci, are vulnerable to penicillin. The im- 
plications of this statement in regard to the treatment of antepartum and postpartum infec- 
tions are obvious. 

DR. HE.SSELTINE (Closing). — Pursuant to some of Dr. Traut's comments, we have 
been interested in the sjmergistic relations and results from the synergistic pattern and dis- 
turbance of the balance, Tlic isolation of the anaerobes as well as the aerobes also follows 
along with some of Dr. Douglas’ references. Our cultures were taken from comparatively 
high up in the uterine cavity, tho incision being made in the corpus proper well up toward 
the fundus. Tlii.s technique was developed originally since we did not know how long after 
delivery it would be necessary to continue the study. Cultures through the cervix have 
certain technical faults. 

Dr. Eastman’s reference to antibiotics is interesting. We have a report now ready for 
publication in which both penicillin and streptomycin were administered for prophylaxis. 
There was no reduction in the morbidity rate following penicillin therapy under the con- 
ditions of our stud}'. On the other hand, the febrile puerperal course was reduced distinctly 
in those treated with streptomycin. Because of the dangens of streptomycin, this finding 
may be unfortunate, inasmuch as it may cause misuse or abuse of streptomycin ndth the 
development of drug-resistant strains and other hazards. 
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high percentage occiirrence associated ivith the pregnant state, with a definite 
decrease after the third postpartum day. It is possible that the development of 
even a mild leucocytosis which sometimes occurs at term and is almost univer- 
sally present in the puerperium could he responsible for this lesion. It is rare 
but not unkno^vn in the nonpregnant state and appeared in 8.6 per cent of the 
35 hysterotomies. 

TabIiE II. The Occdrkence of Tubal Leucostasis in 715 Puerperal Sterilizations 
Distributed According to Tijie of Operation 


DAYS 

POST PARTUM 

STERILIZATIONS 

LEUCOSTASIS 

ONE TUBE 

LEUCOSTASIS 
TWO TUBES 

PER CENT 
LEUCOSTASIS 

0 

165 

17 

24 

24.8 

1 ' 

178 

15 

23 

21.3 

2 

158 

12 

5 

10.8 

3 

90 

6 

6 

13.3 

4 

48 

1 

1 

4.2 

5 

24 

0 

0 

0.0 

6 

11 

0 

0 

0.0 

7 

13 

1 

0 

7.7 

8 

4 

0 

0 

0.0 

9 

5 

0 

0 

0.0 

10-P 

19 ' 

1 

2 

‘ 15.8 

Control 

46 

2 

0 

4.3 



Fig-. 2. — ^Acute salpingitis. 

Perivascular Bound-Cell Infiliration.-ThG gathering of 
,l„smrceSs around «.o -tasol the tuba — LfwHha 

woffaVpei-^^ Tabic HI that Ibi., 
ISfonts more proralent during the pregnant state and the puerpcrmin, espe- 
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severe forms was the muscularis invaded and tliis lesion has never appeared as 
advanced as in true, full-blown gonorrheal salpingitis. Bacteria could not be 
demonstrated by stain and there was no clinical correlation between tliis findiug 
and the occurrence of puerperal fever. Table I shows the distribution of pa- 
tients whose tubes showed acute salpingitis according to time of operation. It is 
obvious that the presence of an acute inflammatory reaction in the tubes is in 
direct correlation mth the length of the delay from delivery to operation. While 
there seemed to be no relationship between this finding and the postoperative 
course of the patient, nevertheless, the presence of such abnormal tubes late in 
the puerp'erium would seem to bQ one additional factor in favor of early 
operation. 


PATIENTS 



DAYS POSTPARTUM 


Fig. 1. 


Table I, The Occurrence op Acute Salpingitis in 715 Puerperal Sterilizations 
Distributed According to Tijie op Operation 


DAYS 

POST PARTUM 

sterilizations 

SALPINGITIS 

ONE TUBE 

SALPINGITIS 
TWO TUBES 

per cent 

SAI,PINGITIS 

0 

165 

3 

1 

2.4 

1 

178 

0 

1 

0.6 

2 ' 

158 

1 

3 

2.5 

3 

90 

2 

2 

4.4 

4 

48 

0 

0 

0.0 

5 

24 

2 

1 

12.5 

6 

11 

2 

2 

36.3 

7 

13 

2 

2 

30.7 

. 8 

4 

2 

0 

50.0 

9 

5 

0 

0 

00.0 

10+ 

19 

2 

2 

21.0 

Control 

46 

0 

1 

2.2 


Leucostasis . — ^The pooling of leucocj^es in veins associated with diseases 
where the presence of young white cells are common, such as leucemia, has been 
recently termed leucostasis. What this means is not clear but such pooling 
occurs in the presence of young white cells even though the count is not extraor- 
dinarily high and it has been suggested by Purth= that the stieldness of the 
young cells in the relatively slow venous circulation may be responsible for this 
phenomenon. Such a picture is well demonstrated in Fig. 3. Table II shows a 
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cially from tlie third to the sixth puerperal days. This point of view is strength- 
ened by the occurrence of perivascular round-cell infiltration in tubes of 35 per 
cent o£, the- hysterotomies. This finding has no correlation with the presence or 
absence of syphilis in the mother, nor is it related to the occurrence of fever in 
the puerperium. 

Table III. The Ocoukrence of Tubal Perivascular Kound-Cell Infiltration in 715 
Puerperal Sterilizations Distributed According to Time of Operation 
























\m^4i 
<>' - ... 


Fi^. 5. — Tubal edema. 


Tuhol Edema.— Fig. 5 is typical of this lesion. _ The rugae are swollen and 
the hmiphatic spaces greatly efistended with acidophilic material. This does not 
extend to the rauseularis. Table T\' .shows this form of edema to be related o 
premiancv and the early puerperium. It was not found in this senes after the 
Lventh postpartum day and did not occur in the control p-oup. 

T)rrklnnl Beaction. — The presence of tubal decidua in relation to 
nren-nanev and endometriosis lias been reported by numerous obsen'crs,^ Tilden 
Sd TiSstedt^ have previously described its occurrence m association with 
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•Leucostasis. Collections of polymorphonuclear leucocytes are seen in the veins of the 

tubal rugae. 




160 


HELLMAN 


Am. J. Obst. & Gyncc. 
January, 19-19 

intrauterine pregnancy in 12 per cent of tubes removed mtbin sixty-five hours 
of delivery. These authors thought that this high ineidence had a racial rela- 
tionship for it showed a much greater frequency, in “the Hawaiian, or part 
Hawaiian,'' than in the Caucasian. The ineidence in the present series is about 
half that of Tilden and Winstedt's for the same period of the puerperium. As 
one would expect. Table V shows that the presence of decidua is related to preg- 
nancy and the early postpartum period. The decidual cells in all but one of the 
eases occurred in the stroma of the rugae. In no instance was the tubal epi- 
thelium involved, but it always appeared as a thin layer of cells covering the 
decidual bud (Pig. 6).‘ Often, isolated tips of rugae with decidual change ap- 
pear. These have a vague resemblance to immature placental villi and are often 
so called by inexperienced obseiwers (Pig. 7). 


Table IV. The Occurrence op Tubal Edema in 715 Puerperal Sterilizations 
Distributed According to Time op Operation 


DAYS 1 

POST PARTUM I 

1 * 1 
sterilizations I 

[ EDEMA 1 

ONE TUBE • 1 

1 EDEMA 

TWO TUBES 

1 per cent 

1 EDEMA 

0 

165 

4 

0 

2.4 

1 

178 

9 

7 

9.0 

2 

158 

2 

0 

1.3 

3 

90 

3 

0 

3.3 

4: 

48 

1 

0 

2.1 

5 

24 

3 

0 

12.5 

6 

11 

1 

0 

9.9 

7 

13 

1 

0 

7.7 

8 

4 

0 

0 

0.0 

9 

5 

0 

0 

0.0 

10+ 

19 

0 

0 

0,0 

Control 

46 

0 

0 

0.0 


Table V. The Occurrence of Tubal Decidua in 715 Puerperal Sterilizations 
Distributed According to Time op Operation 


days 

POST PARTUM 

1 sterilizations 

1 DECIDUA 

ONE TUBE 

DECIDUA 1 

TWO TUBES 1 

1 PER CENT 

DECIDUA 

0 

165 

7 

2 

5.5 

1 

178 

8 

1 

5.1 

2 

158 

7 

2 

5.7 

3 

90 

3 

0 

3.3 

4 

48 

2 

0 

4.2 

5 

24 

2 

0 

8.3 

c 

11 

0 

0 

0.0 

7 

13 

0 

0 

0.0 

8 

4 

1 

0 

25.0 

9 

5 

0 

0 

0.0 

10+ 

19 

0 

0 

0.0 

Control 

46 

0 

0 

0.0 


Table VI. The Occurrence op Pare Tubal Findings in 715 Puerperal Sterilizations 


PATHOLOGIC FINDING 

number 

Walthard cell rest 

12 

Cystic Waltliard cell rest 

4 

Lj-mpliangioma 

1 

Venous thrombosis 

4 ~> 

Endometriosis 

1 ? 


The rarer findings are listed in Table VI. Walthard cell rests, cither solid 
iclL DiVne-ircd sixteen times. Tiiese were often multiple and are quite 
?;pic?l of S Si ISinTclsewhero, as in the ovary (Fig. 8). There was one 
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lymphangioma, as illustrati^ in Fig. 9. These are small, weU-demarcated tumors 
-of the tubal musciilaris. They are probably ' extremely rare because less than 
twenty have been reported in the literature.® 



FiS- 10.— Venous thVonibosis. This is a fairly old process as siiown by the discoloration and 

partial organization of the thrombus 



FiP. 11 . Postpartum mucosa. Wote tiie rather high epithelium with evidence of secretion and 

extrusion of miclci. 


Venous thrombosis of. the mu.scularis was present in three patierhs (Fig. 
10) The tJirombi were all .similar and .showed obvion.s discoloration and partial 
ormnnization, all of which indicated that they antedated delivery by several days 
at'^lca.st. Such thrombi must originate in varicosities of the mesosalpinx and 
may account for some of the unexplained emboli associated with labor and 

deliveiy. 
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Pig-. 9. — ^Lymphangioma. 



164 


■HELLMAN 


Am* J. Obst. & Gynec. 
January, 1949 


the tubal segmeiits^ from 17, or 22.4 per cent of the 76 cases. This finding would suggest 
tliat patients sterilized early in the puerperium would be less apt to show morbidity during 
tjieir poststerilization convalescence than those operated upon 'during the later days of the 
puerperium. Xudeed^ Dr, Heilman has told me that this was true in his series of cases, but 
that he was not able to determine that these patients whose tubes showed acute salpingitis 
were the particular ones who exhibited postoperative morbidity. ‘Wliitacre, on the basis of 
clinical observation, plus the fact that of 100 intrauterine cultures taken during the puer- 
perium onlj 13 were sterile, and that these 13 were all taken during the first few hours 
following delivery, has concluded that if postpartum sterilization is to be done, it should 
always be done in the first few hours following delivery. 

Wliitacre’s bacteriologic findings would suggest that the observed salpingitis is prob- 
ably of infectious origin. It seems to me, however, that it might very well be a noninfec- 
tious inflammation extending from the uterine cavity where the necrosis and sloughing of the 
decidual remnants are always associated with leucocytic infiltration. It is suggested that in a 
future study small fragments of the tubal segments that are to be subjected to microscopic 
study also be subjected to bacteriologic culture. It could thus be determined whether or not 
those tubes which show acute salpingitis have actually been invaded by bacteria. 

Finally, the morphologj^ of the tubal epithelium as found by Dr. Heilman in those seg- 
ments of tubes removed at cesarean section or immediately after delivery coincides with that 
described by Dr. Hovak and myself, in 1928, as typical of the pregnant state. The epithelium 
presented as typical of that from tubes removed from the seventh to the tenth days post 
partum corresponds most closely with that found by Dr. Novak and myself in tubes removed 
at the midinterval of the menstrual cycle. Since most patients do not menstruate for six 
weeks or more following delivery, one wonders what happens to the tubal epithelium in ad- 
vancing from tliis phase to the ones which we recognized as characteristic of the premenstrual 
and menstrual phases of the cycles. In the regularly menstruating woman, these changes or- 
dinarily occur over a period of approximately two weeks. 


DE. GAEL HUBEE, Indianapolis, Ind. — The present study represents a diligent in- 
vestigation of the morphology of a large number of tubal specimens obtained during the 
immediate puerperium. All of those specimens are presumed to be of normal tubes as they 
were functionally capable of permitting pregnancy and were removed from postpartum pa- 
tients who showed no febrile morbidity. They should, therefore, be indicative of the changes 
produced in the tube by pregnancy and delivery. Unfortunately, they do not demonstrate 
any consistent variation from the normal tube in the nonpregnant woman. 

These observations would suggest: 1. The endocrine changes in pregnancy do not 
have an important effect on the appearance of the tube. 2. The mechanical changes pro- 
duced during pregnancy and delivery do not have any consistent eft’ect on tlie microscopic 
structure. This would be anticipated as the tube following completion of the puerperium is 
normally unchanged both microscopically and functionally. 

Of the variety of structural variations described, only the appearance of decidual 
reaction in the tubal mucosa would seem to be entirely characteristic of pregnancy. This 
appears in only a small percentage of the tubes examined and, as is well recognized, is not 

the onlv extrauterine site where it may be found. 

The other conditions whicli may logically be related to pregnancy and the puerperium 
are edema, leucostasis, and perivascular round-cell infiltration. They seem to be of doubt- 
ful significance and far from constant. They may well be related to the regre.«sive changes 
which are occurring in adjacent structures and to mechanical variations in the vascular supply 
of the pelvic organs, as the result of termination of the pregnancy. 

It is suggested from the report that bacterial invasion of the tubes is not a frequent 
finding following normal delivery, in comparison to the bacterial invasion of the uterine 
cavitv which quite normally does occur. 

'l believe that we arc indebted to the author for his description of the morphologv- of 
the puerperal tube. There has previously been a gap in our exact information conccming 

this phase. 
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The tubular epithelium u'as almost uniformly low at term, confirming the 
previous reports of Snyder,® Novak and Everett,'^ and Tietze.® The low epi- 
thelium rapidly increases in height and between the seventh and tenth post- 
partum day the epithelium is uniformly high. The ‘'secretory” cells are level 
mth the ciliated variety. Extrusion of nuclei is present (Pig. 11) . 

Conclusions 

. Prom a study of 715 pairs of Fallopian tubes, obtained at tubal sterilization 
on various days of the puerperium, the following conclusions are reached : 

1. Acute salpingitis of nonspecific origin and in mild to moderate degree, 
occurs in one of every three puerpera, approximately Ijetween the sixth and 
eighth days, but is rare during the first four daj^s. 

2. Leucostasis may ]3e observed in about 20 per cent of eases during the 
first twenty-four hours of the puerperium and in about 10 per cent during the 
second and third days, but is rare thereafter. 

3. Perivascular round-cell infiltration, while present both in the pregnant 
and control groups, is definitely more frequent at term and in the first week of 
the puerperium. 

4. Tubal edema is more prevalent at term and in tlie first week of the puer- 
perium than at other times. 

5. Decidual reaction has its most frequent incidence at term and in the 
early days of tlie puerperium, about 5 per cent of cases showing it at this time. 

6. Scattered instances of "SValthard cell rests, venous thrombosis, and one 
case of Ijrmphangioma are reported. 

7. There is a rapid change in the tubular epithelium from a low to a high 
secretory phase during the first week of the iDuei’i^erium. 
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Discussion 

DR. HOUSTON S. EVERETT, Baltimore, Md. — ^Dr. Heilman’s paper consists of the 
presentation of carefully observed facts, concerning which it may be presumed that there are 
no grounds for disagreement or controversy. He has made little or no effort to interpret the 
significance of these observations. Prom the discusser’s point of view, therefore, the only 
opportunity presented is to attempt to postulate interpretations of some of the more interest- 
ing of the observed facts, and perhaps to suggest further lines of investigation designed to 
throw more light upon such postulated interpretation. 

To me, the most interesting of the observations is the high incidence of acute salpingitis 
in those segments of tubes removed during the later days of the puerperium. Some of the 
individual daj' groups are too small to be of percentage significance. If, however, we condense 
Dr. Heilman’s Table I, we find that, of 539 cases in which the tubes were removed during 
days 0 to 4 inclusive, only 13, or 2.4 per cent, showed acute salpingitis. In contrast, of the 
group subjected to operation during days 5 to 10 inclusive, acute salpingitis was found in 



OVARIAN PREGNANCY* 

With a Report of Three Cases 

Karl M. Wilson, M.D., and Ward L. Ekas, M.D., Rochester, N. T. 

(From the Department of Obstetrics and Gynecology, University of BochesterJ 

O VARIAN pregnancy is one of the rarest forms of extrauterine pregnancy, 
only primary abdominal pregnancy being encountered less frequently. 
According to Williams,^ ovarian pregnancy was first described in the seventeenth 
century by Mercerus and St. Meurice. It was regarded as a real, though rare, 
possibility until Velpeau in 1835 expressed skepticism concerning many of the 
previously described specimens and doubted if it could occur at all within the 
substance of the ovary. While most Gennan authors have admitted its possible 
occurrence, English and American authors in general denied its possibility until 
1899, when Tussenbroek^ gave an accurate description of one, to be followed 
three years later by the report of the first one described in this country, by 
Thompson® in 1902, Today, any discussion as to the possibility of its occurrence 
is of only academic interest, and numerous examples of undoubted authenticity 
have lieen presented in the literature. 

It is of importance, of course, that certain criteria be observed in deciding 
whether a particular case actually does represent a true ovarian pregnancy. 
Those criteria formulated by Spiegelberg’^ in 1878 are the ones which are 
accepted as being the “sine qua non” before a particular pregnancy maj^ be 
regarded as a true ovarian -pregnancy. 

In regard to the mode of origin of an ovarian lU’egnancy, some facts are 
IcnoAvn, while other factors involved offer an interesting field for speculation 
and are as yet unsolved. When wo recall that complete maturation of the ovum 
is necessary before fertilization can occur, it becomes obvious that, for a preg- 
nancy to take place in the ovary, there must be a variation from the usual course 
of events. While the first polar body may be extruded from the ovum while 
still within the ovary, the .second iiolar body is oi’dinarily not cast off until the 
ovum is expelled from the follicle. If on occasion, however, maturation of the 
ovum is completed while the o%mm is still in the follicle with the latter ruptured, 
a sperm cell could enter, fertilize the o^^lm, and the pregnancy begin in situ. 
Robert IMeyer, on the other hand, believed that most often a cortical implan- 
tation of the 0 %'um occurs with later invasion of the ovarian stroma. Novak 
states that, after its discharge, the o^mm may be fertilized and then be implanted 
in the follicle or corpus luteum (intrafollicular implantation), the trophobla.st 
soon penetrating these and invading the deeper structures (juxtafollicular im- 
plantation). Probably any of these mechanisms may occur, but only if one had 

nt the f^venty-Hr^t ineotlng' of the American Gynecolof^lcat Society, TVII- 

Ilamsburff. Virginia. May 21 to 20. 3P1S. 
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DR. HELLMAN (Closing). — In reply to Dr. Everett, I would say tliat we were disap- 
pointed tliat we could find no correlation between the microscopic finding of an acute 
salpingitis and an acute febrile postoperative coarse. However, the later one waits to per- 
form this 'operation, the more likely one is to find a febrile course. 

In regard to the high epithelium that Dr. Everett mentioned, we are now carrying on 
further studies. We are actually measuring the height of the tubal epithelium at various 
days of the puerperium, to see whether this rapid growth is connected with lactation. Also, 
the oxygen requirement of the tubal mucosa changes with the menstrual cycle, and studies 
are being carried out on the metabolism of tubes at various stages of the puerperium. 

Dr. Huber has reviewed our findings excellently. It is true that leucostasis is found 
to some extent in normal tubes. However, there is a greater frequency in pregnancy and 
therefore that was stressed in this paper. 
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Case 1— V. S., unit No. 104482, aged 29 j’-ears, para ii, was admitted to Strong Memo- 
rial Hospital on July 8, 1935. Her past history is irrelevant except for Lvo normal, full-term 
pregnancies and two miscarriage's. Tlie last menstrual period began May 22, 1935, and was 
normal. On June 22, 1935,' daily "spotting” began and ’ continued until July 3,.when a 
more active flow began, accompanied by crampy lower abdominal pain. The day after ad- 
mission, she expelled some tissue wliich on examination was found to be decidua. Her symp- 
toms subsided and she was discharged. No demonstrable mass was noted on pelvic examina- 
tion at the time of discharge and she was regarded as a complete abortion. Slie was read- 
mitted two weeks later, on August 1, 1935, with recurrence of right-sided lower abdominal 



Fig. 2. — ^Early chorionic villi, detached and lying in the clot noted In Fig. 1. (x 100) 

pain but no bleeding. Her general condition was good: temperature 38° C.; pulse 90; blood 
pressure 115/72. The red blood cells 4,100,000, hemoglobin 11 Gm., and white blood colls, 
9,000. Abdominal examination revealed some tenderness and slight spasm in the right lower 
quadrant, while on pelvic examination, a sensitive, scmicystic mass about 0 cm, in diameter 
was found to the right of the uterus. A diagnosis of ectopic pregnancy was made and opera- 
tion carried out. On opening the abdomen, no free blood was encountered. The right ap- 
pendages were somewhat adherent and included a small mass of attached blood clot. The 
right tube and ovarj' were removed; also the appendi.x. Her convalescence was uneventful. 

Description of Specimen.— The riglit tube was grossly normal. The right ovary meas- 
ured 5 by 5 by 4 cm. and was partially covered by adherent blood clot. On bisecting the 
ovary, a well-developed corpus lutcum was observed in one pole of the ovary, while adjacent 
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tlie extremely good fortune to encounter an ovarian pregnancy in the very early 
stages, could one provide an accurate answer to these questions. 

The sjanptoms and findings on examination are those common to ruptured 
tubal, pregnancy and may be slight, making diagnosis difficult, or may be severe 
with profuse intra-abdominal hemorrhage. Eupture may be early but, gen- 
erally speaking, it is likelj^ to occur rather later than is the case in tubal preg- 
nancy. A positive diagnosis cannot be made until the abdomen is opened and 
the involved structures removed for study. 



Fig. 1. — A cross section of the whole ovary from Case 1, under low magnification (xG. 5). 
Note the large clot containing the pregnancy and the adjacent corpus luteum — ^juxtafollicular 
implantation. 


In spite of its rarity, we have had the opportunity of observing three exam- 
ples. of ovarian pregnancy, all of which satisfactorily fulfill the criteria as laid 
down by Spiegelberg. These three cases occurred in a series of 224 of the vari- 
ous types of extrauterine pregnancy. 
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■menstrual period occurred from January 2-7 to February 3, her previous menstrual period 
having occurred on December 25. She began to have intermittent episodes of rather severe 
left lower quadrant pain on January 18 and these continued at intervals until admission. 

On admission, temperature was 37° C., pulse 98, blood pressure 109/78. The red blood 
cells, 4,100,000, hemoglobin 13 Gm., and white blood cells 13,000. Abdominal examination 
sliowed marked tenderness and spasm in the left lower quadrant. Pelvic examination revealed 
an exquisitely sensitive cystic mass at the left of the uterus whose dimensions could not be 
easily outlined on account of the marked tenderness. A diagnosis' of ruptured ectopic preg- 
nancy was made and operation carried out by Dr. C. A. Elden. 

On opening the abdomen, considerable dark blood was encountered. The sigmoid, 
omentum, and small bowel were adlicrcd to the left appendages. After freeing them, the left 
tube and ovary rvere removed j also the appendix. The convalescence was uneventful. This 
case presents an unusually early rupture of an ovarian pregnancy. 



Fie. 4. — low-i)ower (x 7.5) maeuiflcalion of a segment of tlie ovary in Case 2. Note 
the clot adjacent to the corpus lutcum and compressiiiB it on one side. Another example of 
juxtafollicular implantation. 

Description of Speemen . — The left tube was somewhat enlarged but intact. Tlie ovary 
was a cystic structure G cm. in diameter with a small jagged rupture, 1.5 cm. in diameter, 
in its posterior aspect. On opening the specimen further, a well-developed corpus luteum 
was found and adjacent to this, and embedded in tlie ovarian stroma, was a larger mass of 
clot 4 cm. in diameter. 

On microscopic examination, the findings were quite comparable to those described in 
Case 1. The corpus luteum was intact, but w.as markedly compressed in its lower side at the 
point adjacent to the blood clot, from which it was separated by a thin layer of connective 
tissue. Tho lutein cells were undergoing degenerative changes. At this point, too, a few 
trophoblastic cells were seen intermingling with the lutein cells but there had been no active 
destruction of lutein cells by the few invading fetal cells. Embedded in the clot were numer- 
ous well-formed early chorionic villi. Ovarian tissue was demonstrable, covering the remainder 
of tho clot except at the point of rupture. No decidual reaction was noted. No trace of an 
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to this is a mass of old blood clot which appears to be surrounded by a thin, membranous 
structure. This mass measured 2 by 214 cm. in diameter. "What grossly appears to be ovarian 
tissue surrounds both the corpus luteum and the small mass of clot. On microscopic study, 
the well-formed corpus luteum is observed, though the cells are undergoing degenerative 
change. Adjacent to this, but definitely separated from it, is the mass of clot, embedded in 
the substance of the ovary and in wliich a number of early chorionic villi are seen. Most of 
them lie loose in the clot, but an occasional villus is found attached to the margins of the sac, 
fastening villi. No trace of an embryo was found. A layer of undamaged ovarian tissue is 
demonstrable throughout the specimen except at one point which probably represents the site 
of rupture. No decidual reaction is noted. Numerous sections through the tube showed it 
to be anatomically intact, but did show some degree of chronic inflammatory reaction. 
(Figs. 1, 2, 3.) 



Fig. 3. — ^Two fastening villi attached to the wall of the sac, which is ovarian tissue. (Case 1.) 

(xlOO) 

It is interesting to speculate, but one can only speculate, on the mode of implantation 
here: The fact that the corpus luteum is undamaged by any invasion of trophoblast, while 
the site of the pregnancy lies beneath this, probably means a rapid invasion of the stroma 
of the ovary after fertilization had occurred, with no interference to the development of the 
corpus luteum — juxtafollicular implantation. 

Case 2. — ^M. A., unit No. 161938, aged 30 years, was admitted to Strong Memorial Hos- 
pital on Feb. 4, 1940, under the care of Dr. C. A. Elden. Her past history is irrelevant except 
for the occurrence of two normal, full-term pregnancies "What she described as a normal 
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Fl^. G. — Early chorionic villi embedded in the substance of the ovai^ in Case 3. Note also the 
rather active invasion of ovarian stroma by trophoblastic cells. (XlOO) 



1 nortion of the corpus lutcum near the pregnancy but not in such close proximity as 
I-ng. t.— A portion oi me ^ther two cases. (xlOO) 
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embryo was seen. Numerous sections of the tube showed it to be intact but a chronic in- 
flammatory reaction was found. The meclianism of implantation and development in this 
pregnancy were probablj' identical with those occurring in Case 1. (Figs. 4, 5.) 

Case 3. — M. P., unit No. 190991, aged 34 3 'cars, was admitted to Strong Memorial Hos- 
pital on April 9, 1947. Her past historj’- is irrelevant except for the occurrence of two normal, 
full-term pregnancies, five and two years previously. Her last menstrual period occurred on 
March 14, 1947. The night before admission, she had an episode of acute lower abdominal 
pain with onset of slight vaginal bleeding. On admission, .she was in a state of mild shock. 
Blood pressure 100/00, temperature 37° C., pulse 54, and white blood cells 0,000. 



Fig-. 5. — Early chorionic villi emhcdclod in the clot adjacent to the corpus luteum in Case 2. 

(X 100). 


Examination revealed an acutely inflamed abdomen, with signs of internal hemor- 
rhage. On pelvic examination, a cystic bulging mass was felt in the posterior cul-de-sac. 
A diagnosis of acute ruptured ectopic pregnancy was made and immediate operation carried 
out, a transfusion of 1000 c.c. of whole blood being begun at the same time. When the 
abdomen was opened, a large amount- of old and fresh blood was encountered, at least 1000 
c.c. The right appendages were found to be normal as was the left tube, but the left ovary 
was, somewhat enlarged and, on its outer aspect, presented a dark cj'stic area about 1.5 by 
2 cm. in diameter. In the lateral region of this was a small rupture through which free 
bleeding was occurring. The left tube and ovary were removed. Her convalescence was 
uneventful. 

Description of Specimen . — The tube was intact and grossly appeared quite normal. The 
ovary measured 4 by 2.5 by 2 cm. On one side was a rent through which a fragment of blood 
clot protruded. "Wlien the ovary was bisected, a clot 2.5 by 1.5 cm. was found immediately 
under the surface; also a small follicular cyst adjacent to this. The ovarian stroma was 
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It has been suggested that speedy and adventuresome spermatozoa may leave the tube 
and rush through the follicular breach successfully to attack the lingering ovum. This 
postulate would be difficult to substantiate. 

The second, or reduction division of chromosomes that Dr. Wilson has mentioned, 
usually takes place some time after the first phase of myosis, that produced the first polar 
body r just before follicular rupture. This first myotic dmsion results from only a longi- 
tudinal split, not the necessary numerical halving of the chromosomes which occurs prob- 
ably in several hours. When the follicle ruptures, as it must if spermatozoa are to enter, 
fluid is released, pressure diminished, the granulosa is partly disrupted and, inevitably, hemor- 
rhage into the antrum occurs before myosis could be completed. Now the enzyme, hyal- 
uronidase, produced by spermatozoa, must be at least an adjunctive agent for dispersal of 
the corona radiata, for there is hyaluronic acid among the granulosa cells investing the egg. 
An antihyaluronidase factor has been found in the blood serum of various species. Other 
enzymes may be essential to the penetration of the vitelline membrane and, for them, too, 
there may be in the blood inactivating factors. At all events, fertilization in vitro of rabbit 
and human eggs has not been achieved in the presence of blood, and preliminary expeidments 
by, Pinkie at the Pree Hospital for Women tend to show that if there is blood in the rabbit 
tube fertilization in vivo fails. I think this would likewise be the case within the human 
follicle. 

Mej’er’s and Novak’s explanation of ovarian pregnancy is easy to accept. Sperm 
do not live long in peritoneal fluid. It seems likely that the eventually ectopic ovum finds 
temporary shelter and spermatic .service within, at least, the protective fimbriae of the tube. 
After activation by the sperm, a failure of tubal peristalsis (for the ciliary current must 
be a weak force as applied to the bulky ovum) leaves the zygote where it is or reverse 
peristalsis ejects it. 

Dr. Wilson notes that no decidua was found in his specimens. By several workers, 
Eunner, Pawcett, Wislocki, Waldo, and Nicholas, transplantation to the eye, the kidney, even 
onto the peritoneum of mouse eggs fertilized in vivo has shown that access to nothing more 
than circulating blood will permit trophoblastic growth. Study of normally implanted con- 
ceptuses leads one to suspect that the trophoblast seeks, not primarily decidua, but maternal 
blood. Di the late secretory endometrium, the subst;uitial stroma gives support to the vascu- 
lar sinusoids, tho endothelial cells of which readily submit here and there to engrossment by 
the sjTicytium. 

I believe it likely that so long as the integrity of invaded maternal vessels and adaptive 
sinuses containing good blood is maintained by surrounding tissues and the site of entry 
plugged by the trophoblast, conceptual growth continues. When available blood is deficient 
or becomes insufficient for the rapidly growing normal “neoplasm,” or the local inade- 
quately buttressed maternal vascular system ruptures, abortion occurs. The reason, perhaps, 
why, as Dr. Wilson points out, an ovarian pregnancy progresses furtlier than tho tubal 
variety is because of the greater expansion-potential of the more elaborate and more firmly 
supported blood supply of the ovary, beneath the cortex of which the phagocytic syncitio- 
trophoblast succeeded in imbedding the conceptus. 


DE. JOHN I. BEEWEE, Chicago, 111. — The three specimens are of extreme interest 
because the ovaries containing the pregnancies were only slightly enlarged. The relation- 
ship of tho ovarian structures and the implantation sites can therefore bo determined. The 
embryonic mass is not within the corpus lutcum and there is not the least suggestion that it 
had been previously. Those trophoblastic elements that arc intermingled with corpus lutcum 
tissue are obviou.sly invading the corpus lutcum from without. In larger and older specimens 
in which the relationships are more disturbed, it is impossible to draw conclusions. Con- 
fusion in interpretation also may result from failure to difTercntiatc decidual tissue in the 

ovary from corpus lutcum tissue. _ 

It is logical to assume that implantation phenomena are fundamentally similar in an 

ovarian pregnancy and in a pregnancy in the endometrium. Implantation is on the surface. 
The embryonic mass enters tlie maternal tissue and becomes buried. No evidence of surface 
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greatly thinned out around tlie clot and a small corpus luteum was observed. A small mem- 
branous sac measuring 4 mm. in diameter was found embedded in the blood clot and may 
have represented fetal membrane, but no gross embryo was seen. On microscopic study, a 
fragment of the chorionic membrane to which early villi were attached was found embedded 
in the clot, also numerous other normal-appearing early villi which had been broken ofE from 
their attachments. 

Adjacent to part of the clot, but in the ovarian stroma, was an irregular fibrinous layer, 
suggestive of Nittabuch’s fibrin layer as seen in uterine implantation. There was also some 
invasion of the ovarian stroma by trophoblastic cells. The corpus luteum was well developed 
but was broken on one side, apparently the result of trauma incidental to the rupture of 
the sac. Nothing suggesting a decidual reaction was noted in any of the slides studied. 
(Figs. 6, 7.) 

Summary 

Three examples of ovarian pregnancy are presented, each of which fulfills 
the criteria necessary for making such a diagnosis. From the clinical stand- 
point, one of them presented a diagnostic problem, while the other two presented 
findings Avhich readily permitted a diagnosis of ectopic pregnancy, and one was 
an extremely acute case, Yuth extensive intraperitoneal hemorrhage. Cases 2 
and 3 represent an unusually early rupture. Study of the specimens revealed 
in two of them well-developed corpora lutea adjacent to the pregnancy, the 
so-called juxtafollicular implantation, but whether this was preceded by fertili- 
zation in the actual follicle or on the surface of the ovarj'-, it is, of course, im- 
possible to saj'- at the present time. The well-developed and intact corpora lutea 
so close to the pregnancy rather suggest fertilization in the follicle, followed by 
rapid invasion of the underlying ovarian stroma. In none of the specimens was 
any decidual reaction noted. 

-The fate of the ovum in ovarian pregnancy is comparable to that which 
takes place in other forms of extrauterine pregnancy ; namely, development for 
a period of time, vnth associated erosion of the adjacent tissues and eventual 
rupture, with sometimes slight and sometimes severe symptoms. While we have 
not' encountered an example, it is interesting to note that a higher percentage of 
ovarian pregnancies proceed to term than is the case with tubal pregnancy, this 
being no doubt due to the more resistant type of tissue in which the pregnancy 
is embedded. 
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Discussion 

BE. JOHN EOCK, Brookline, Mass. — ^Dr. Wilson calls our attention to an intriguing 
disturbance of reproductive physiology. Symptomatology, diagnosis, and treatment, as Dr. 
Wilson says, are those of ectopic gestation in general. 

To the biologist it may seem possible that an entrapped ovum cleaves and develops 
parthenogenetically. Autogenous ovular growth is ‘found in several forms that are, at least 
schematically, lower among animals than Ave are. Clinical histories are so heartlessly in- 
trusive and so shamelessly published, they would surely have adorned Christian medical 
literature with more than one case of virginal gestation if parthenogenesis could explain 
ovarian pregnancy. 



OBSERVATIONS ON THE ROOMINO-IN PROGRAM OF BABY WITH 
MOTHER IN WARD AND PRIVATE SERVICE- 

Thaddetjs L. Montgomery, M.D., Robert E. Steward, M.D., and 
E. Pauline Shenic, R.N., Philadelphia, Pa. 

(From the Department of Obstetrics and Gynecology, Jefferson Medical College Hospital) 

O N JULY 12, 1947, the policy of rooming the normal, full-term, newborn 
baby wdth its mother was inaugurated in the obstetric wards of the Jeffer- 
son Medical College Hospital. From that time until April 12, 1948, which 
represents the period covered by this study, 1,018 newborn babies were cared 
for in this fashion. Of these, 926 were the offspring of ward patients ; 92 were 
the babies of private patients wlio were cared for in a low-cost, semiprivate ward. 
While the obstetric wards, which were built some twenty years ago, were orig- 
inally planned with no thought of such a project, yet actually the arehiteetural 
arrangement lent itself quite well to this undertaldng and it was found unnec- 
essary to make any physical alterations. 

The ward service consists of six rooms, each containing six beds. Each of 
the "wards has its own bathroom, each has its own wash basin quite accessible 
within the -ward space (Fig. 1). The rooms are ordinarily well heated, and the 
windows are protected by ventilators. In addition to the six wards for obstetrical 
patients, there is a labor room of four beds, a nursery for full-term babies, a 
premature nursery, an isolation nursery, a formula room, a central office, a 
sterilizing room, service rooms, etc. All of these occupy one floor of the Samuel 
Gustine Thompson Annex, the wards and nurseries being arranged in a rec- 
tangular fasliion about a central office. There is free visibility from the corridors 
into the rooms and from one ward to another by glass windows. The nurses, 
residents, internes, student clerics, etc., circulate rather constantly through the 
various parts of the floor so that mothci’s and babies are under frequent observa- 
tion during the day, and not infrequent observation at night. 

Procedure 

Babies are keiit in eiabs at the mother’s bedside both day and night unless 
one or the other is ill, or unless at night an individual baby is unusually noisy. 

At first, the equipment for the care of the mother’s breasts and of the baby 
was placed on a central table in each ward but it was soon ob.scrved that this 
arrangement would permit of cross-infection, and -was also inconvenient to 
mother and nurse. In order to overcome this difficulty, a small crib-wardrobe was 
desimied which the hospital carpenter constructed and which is hung on the end 
of each baby’s crib. The crib-wardrobe consists simply of an upper and lower 
shelf. The top shelf contains covered .jars for alcohol sponges, water sponges, 
dry cotton balls, and used sponges. The larger lower shelf contains the supply 
of individual diapei-s, pads, and blankets for a day’s usage (Fig. 2). 

fit the seven ty-fl ret annual moetlng of the American Gynecological Society, Wil- 
liamsburg, Virginia, May 21 to 20. lOlS. 
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implantation remains. The sequence of events explains the findings in the described ovarian 
pregnancy more reasonably than does the supposition^ of intrafollicular implantation for 
which there is no evidence and no proof. 

Another interesting point for discussion is contamed in the history of the first patient. 
The patient was discharged from the hospital after she had passed some tissue from the 
uterus which on examination was decidua without chorionic tissue. The symptoms had also 
subsided. The diagnosis was a complete abortion. Subsequently the extrauterine pregnancy 
was proved. 

The finding of decidual changes in the endometrium without chorionic tissue suggests 
an extrauterine pregnancy. All efi’orts should then be made to make such a diagnosis. There 
are exceptions to this rule, of course. (1) Chorionic tissue may be missed because the entire 
specimen is not available for examination. (2) The few microscopic sections that are usually 
made of a given specimen may not include tlie chorionic tissue. (3) The entire trophoblast 
may have been aborted prior to the time the specimen is obtained for examination. (4) 
Decidua may be present witliout prcgnancj'. TcLinde described several sucli instances. One 
patient of ours had metrorrliagia and menorrhagia of six j’ears’ duration. A dilatation 
and curettage was done for diagnosis. The endometrium was i^roliferative in type and there 
was no chorionic tissue. Ten weeks later, after a continuation of the abnormal bleeding, the 
uterus and the corpus luteuni were removed abdominally. Tlic endometrium had a well- 
differentiated decidual reaction. The corpus luteum was regressing. Complete study of the 
uterus and gross insjoection of the tubes and ovaries revealed no pregnancy. Decidual changes 
in the endometrium have been described in patients with certain ovarian tumors in the ab 
sence of pregnancy. Decidual tissue has also been produced experimentally in the human 
endometrium by prolonging the life of the- corpus luteum with chorionic gonadotropin. While 
it is true that decidua may be present without pregnancy, it is our belief tliat such is rela- 
tively rare. (5) It is possible for an extrauterine pregnancy to resolve spontaneously in 
rare instances. In such a case, decidua may be obtained from the uterus with no chorionic 
tissue. The patient gets well and a pregnancy is not proved. With these things in mind, 
however, the rule still holds tliat decidual changes in the endometrium in the absence of 
chorionic tissue strongly suggest the presence of an extrauterine pregnancy. 

Absence of decidual reaction in the endometrium does not mean that the patient is not 
pregnant. Early in a normal uterine pregnancy, decidua may not be present, as Hertig and 
Rock and we have observed. Early in an extrauterine pregnancy, and in those patients in 
whom sjTnptoms liave been present for some time, there frequently is no decidual tissue in 
the - endometrium. 

DR. WILSON (Closing). — ^Dr. Rock emphasized much more strongly than I did the 
very complicated process of the implantation of the ovum in the ovary. From the speci- 
mens shown, one can only speculate in regard to the mechanism of this. Wliat would be 
needed to get actual information would be for someone to find a very early ovarian preg- 
nancy that had not yet ruptured. I am not aware of such a one having been reported. 

I think the decidual reaction is not important. Of course, if there be any endometrium 
in the ovary one will get decidua developing in this tissue. 
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baby care, and emphasizing constantly the importance of cleanliness. The mother 
IS encouraged to move freely in'bed and participate in these various activities but 
ordinarily she does comparatively little for her baby dui’ing the first twenty-four 
hours other than observe its progress. 

By the end of twenty-four hours, the mother is generally out of bed and 
thereafter conducts practically all of the routine care of herself and of her baby 
bhe goes to the layatorj', uses the central wash basin, and sits either on the bed- 
^ baby’s crib. She calls upon the nurse in case of question 

or difiiciaty,_ but she learns very quieldy to manage all ordinary situations and 
ordmarily gives her offspring excellent attention. From that time on until dis- 
charge, the nurses have very little to do with respect to feeding or changing of the 



Fig. 2. — Crib wardrobe equipped and attached to crib. 


Each moining the mothers are supplied witli an individual “bath pack” con- 
taining a fresh change of clothing for the baby, fresh materials for the crib, 
baby blanket, and a sterile sheet of paper for weighing on the scales. Ward 
rounds are then made by the nurses from tlie central nui'seiy employing a ward 
carriage equipped with scales, antiseptics, dressings for the navel, thermometers, 
and emergency drugs (Fig. 4). As this equipage comes along, the mother un- 
dresses her liaby on her bed, changes the linen in the crib, puls the sterile sheet of 
paper on the scales, and watches her baby being weighed. She also watches the 
cord dressing changed and is insti-uctod in the cleansing of neck, axilla, groin, 
vulva, nith sterile swab and sterile Avater. Most mothers, even multiparas, 
are .surprised and rather concerned at the presence of the stump of umbilical 
cord, never having noted it before in the coui-se of baby care. Upon the occasion 
of these morning rounds, the nurses make their records of the baby’s Aveight and 
temperature, and obtain from the mother's record of the previous tAventy-four 
hours the data concerning nursing periods and baliy’s boAvel movements. Twice 
in the course of her eight hour duty, the graduate in charge of the nursery makes 
rounds and personally checks on all babies. In the meantime, the babies are 
under almost constant obsenmtion of the floor nurses. 
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With this arrangement, the mother can readily reach her baby and the 
materials for its care while she is l 3 ’ing in bed or sitting on the edge of the bed ; 
and no one touches these materials except herself (Fig. 3) . The wardrobe can be 
readily lifted from the end of the crib and is constructed Yuthout covers or 
drawers so that it is easilj^ and thoroughly washed with soap and water. This 
arrangement has worked most successfiSlj’', at an expenditure of not more than 
five or six dollars per crib, and has made it possible for us to provide quite 
efficiently for the individual care of each baby. 



FLoorPhn o/Sm Bed Word Beds one/ Cr/B/n Bbc& 


Fig. 1. — General plan of a C-bed ward room. 

Healthy, normal, full-term babies are placed witli their motliers very soon 
after deliver 3 ^ If the baby has considerable mucus in its phaiynx, it is kept in 
the central nurserj’- until this has cleared and respiration is normal. If the 
delivery is during the night, the baby may not be placed with the mother until 
the next morning. In not a few instances, however, the baby is at the mother's 
bedside within two to tliree Jiours after delivery. The practice is for the at- 
tendant in the delivery room to call the ward nursery when a delivery is com- 
pleted and the newborn baby’s condition determined to be satisfactory by the 
attending obstetrician. An individual stand, crib, and wardrobe is then prepared 
and the babj* transported by the nursery attendants to its frc.shly prepared 
habitation in the nursery. Within a .short time, with the exceptions mentioned 
above, the bab\' is beside the mother in the ward. Baby and mother are generally 
ready for this intimate association at an early hour for we employ little sedation 
during labor, light inhalation anesthesia for delivery, and local anesthesia for 
episiotomy and repair. 

Buring the first twenty-four hours after delivery, the nur.ijcs take a great 
deal of time with these patients, demonstrating the technique of nursing and of 
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Mothers are encouraged to nurse their babies. In not a few instances, the 
baby is put at the mother’s breast in the deliver}’- room, as soon as the repair of 
the episiotomy or laceration is completed, and the parturient has been cleansed 
and made comfortable. This placing of the baby wth the mother seems to be a 
considerable solace to the wailing newborn infant, gives the mother an excellent 
chance to see and fondle her newborn, and provides the first instruction in the 
teclmique of breast nursing. 

^ Subsequently in the wards the babies are placed on a ‘'demand” feeding 
regime. Mothers are instructed to nurse their babies for not more than five 
minutes during the first two or three days and as frequently as the baby seems 
hungry. In some cases where the baby seems unusually hungry or thirsty, a 
bottle of sterile lactose water is provided and administered by the mother from 
time to time. When the milk comes in, the mother then nurses the baby the 
usual fifteen to twenty minutes, and ultimately the nursing schedule settles dovm 
to about every three or three and one-half hours, depending on the requirement of 
the individual baby. 

As the reader may surmise from the foregoing, early activation of the mother 
and breast feeding on a demand schedule adapt themselves very well to the pro- 
gram of rooming baby with mother ; and in turn, the rooming-in program hastens 
involution and recovery of the mother, and generally stimulates more efficient 
breast nursing. 

Most of our normal parturient ward patients are discharged on the fifth or 
sixth day post partum. There have been none returned to the department be- 
cause of delayed post partum bleeding, subinvolution, or birth tract infection. 

On the ward service, the husband is permitted to see the baby within an hour 
after delivery and then visit his wife and baby on two evenings a week. No 
other visitors are permitted except in case of grave ilbiess or unusual circum- 
stance.^ AU visitors wear govms wliile in the wards. The patients in the low-cost, 
semiprivate ward are permitted to have visitors twice a day, but this includes 
only the husband and mother of the patient. While visitation is always a prob- 
lem, when the baby is housed unth the mother, the family seems a trifle more 
understanding and cooperative than when the baby is kept in the central nursery, 
and the mother — having the companionship of her baby — is less desirous of 
having a large number of visitors. 

Upon discharge, the mother dresses lier baby in tlie presence of the nurse, 
checks the identification tags, and receives her final instructions, formula, and 
reference card to the Well Baby Clinic, or private pediatrician. 

Reasons for Undertaking the Project 

Our principal reasons for undertaldng this project were two ; first, the fear 
of contagious disease of the ncwboni in the central nursery, infectious diarrhea, 
impetigo, and respiratoiy infection. Unfortunately, we have had our share of 
these in Philadolpliia and other cities of Pennsylvania, and the mcmoiy of them 
was fresh in our minds. 

The second reason was the impos.sibility of maintaining a sufficiently large 
coi-p of trained nurses to care properly and safely for babies night and day. 
We could not satisfy our ojvn peace of mind on this score nor could \vq meet 
the demand of the Department of Ileallh. The procedures of central nursery 
care had become so exacting that under the stress of overwork and underhelp, 
technique would be broken here or there and the whole top heavy structure 
would collapse. , 

In addition to these two primary considerations, we were conscious of llic 
fact that the modern hospital routine was separating the baby more and more 
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Plg^. 4. — ^ward carriage equipped for morning baby care. 
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The most significant observation that has come out of this nurse-patient 
adjiustment is the fact that with the same number of nurses and nursing hours, 
which under the old system was grossly deficient as regards the regulations of 
the Department of Public Health and our oAvn desires in the matter, we have 
been able to set up in the rooming-in plan care which is adequate and very 
satisfactory. 

Two circumstances have brought about this improvement in care. First, 
early ambulation has made it possible for the normal parturient to care for her- 
self after the first^ twenty-four hours, and parenthetically, to benefit by activity 
and leave the hospital in better condition than ever before. 

Second, the rooming-in plan has made it possible for normal parturients to 
take over the routine care of the normal full-term baby soon after delivery. 
With this arrangement, nursing care is concentrated upon the ill mother, the 
recently born baby, the premature baby, for all of whom the hours of nursing 
care ha,ve been built up to an adequate level. 

With the mothers participating, the hours of observation and individual 
care of the normal full-term baby have been increased to practically twenty-four 
hours in the twenty-four, and the attention given to the baby by its o^vn mother 
during the twenty-four hours is as meticulous as that which would be rendered 
by a graduate nurse assigned to each individual baby. (Speaking for myself 
[Montgomery] I may say that for the first time in many years I can see a 
solution for the problem of adequate supeiwision and care of the newborn in 
hospital practice.) 

Breast feeding is an important part of the rooming-in of baby with mother. 
The procedures of bedside care are naturally simplified by the mother’s nursing 
the baby, and the demand schedule of nursing lias effected earlier and steadier 
weight gain. The presence of the baby in the room also seems to arouse a desire 
to breast feed the baby in patients who had been reluctant to do so. Eighty-three 
per cent of the ward patients have been nursing their babies in whole or in part 
on the fifth or usual day of discharge, and twenty-five per cent of their babies 
have regained their liirth weight by this time. Fifty to sixty per cent of the 
patients in the low-cost, semiprivatc rooms nui’se their babies. 

As to the persistence vfith which this breast feeding was continued, the 
following data are available : Of 689 babies discharged between September, 1947, 
to February, 1948, 335, or roughlj' 50 per cent, were brought to the Well Baby 
Clinic of the Pediatric Department. (The remainder wei’e referred by visiting 
nurses to neighborhood Public Health Centers.) Of these 335, 52 /babies had 
been placed on a formula in the hospital or had discontinued breast feeding 
sometime during tlie first month of life. An additional 26 babies had been kept 
in the premature nurseiY for varying periods of time and discharged on artificial 
feeding. Therefore, of the 209 full-term babies of this group followed in our 
ovm clinics, 83 per cent were still nursing at the breast for one or more months 
after delivery. 

The last question which arises in connection with the rooming-in project is, 
how do the mothers like it? How much benefit do they obtain from it? Under 
the circumstances of the ward sei-vicc, the patient accepts the regime which is 
established by the hospital administration unless some peculiar condition Jicces- 
sitates an exception in the individual case. However, most of the ward mothers 
take to the situation with more interest and enthusiasm than a mere compliance. 
They appear to enjoy the companionship of the bab}', manifest some degree of 


*Xntr Tho refuilations of the Board of Hojilth of the State of Penn-sylvania require that 

oi/ in q hour <3 of'nursfnK care be provided for each baby per 24 hours, or about one nur.se to 
e<4r^- 7 or TLbIcs Th^^ lame rcfnilatlons require that each mother be provided with 4 hours 
of nurslnc care, or one nurse to every- six patic-nl-s. Upon a frank review of our situation 
anrin,^^ w^rtfme^nnd in the Eub.<:cquent period of nursing .■^hortag-e, we found we wore providing 
during -nanime ana m uie ^ * j p^j. ^ay, and about two hour.s for each inotlicr per 

day wfth me duty nur.Mng. the.so hours have not much 

changed to the present. 
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from its mother, and whatever the ps3^ehic effect of this separation might idti- 
mately be on mother and child, we were certain that w^e were destrojdng a 
natural and veiy normal relationship between the mother and her offspring. 

Eesults 

It would be unwise to draw conclusions categorically on the basis of this 
brief nine months’ experience. However, there are certain results that have 
impressed us as having possible significance. First as regards the health of 
the newborn. 

In the 1,018 full-term babies housed with the mother, there have been no 
cases of diarrhea or impetigo and only one case of mild (questionable) respira- 
tory infection. In the latter instance, the baby w^as isolated for two daj’-s because 
the mother had a fever following the deliverj’- and the nurses thought the baby 
had a beginning upper respiratory infection. Examination bj’’ the pediatrician 
failed to confirm this diagnosis and the baby developed no further sj’-mptoms. 

We are quite conscious of the fact that this fortunate state of affairs will 
not continue indefinitely and that sometime a baby in one of these wards will 
develop diarrhea, impetigo, or respiratory infection. If such a thing occurs, 
however, we Imow that %ve can immediatelj'- isolate the affected baby, that the 
other five babies of the ward room wall have been only distantly exposed, and 
that the ward room can be closed to further admissions until all contained 
mothers and babies are discharged and the space is cleansed. This should offer 
quite a favorable contrast to the old arrangement in which thirty or more babies 
in a nurser3’’ ai’e exposed to the infection of any one of them. 

There have been no really disturbing reactions in the baby at the bedside 
of the mother. Occasionally a baby will choke with milk after breast or bottle 
feeding. As she has been instructed, the mother turns the baby on the side, pats 
its back, and calls the nurse. We are of the impression that the mother detects 
these disturbances much earlier in the baby at her bedside than do the nurses 
in a large nurser3^ 

In addition to these considerations wdiich have to do with the health and 
safety of the newborn, w^e have noted that these babies, lodged at the bedsides 
of their mothers, seem to be happier and more contended (if happiness and con- 
tentment can be assayed at such an early age) than they w^erp in the nurseries. 
If a bab 3 '- starts to cr3’', the mother reaches over and pats it, inspects its diaper 
to see if it needs changing, and nurses it if it is hungry. All attending obstetric- 
ians, nurses, and visitors are surprised at the quietness of the w^ards. There is 
nothing that even remotety approaches the pandemonium of a nurser3^ during 
the late interval of a third or fourth hour feeding schedule. 

Our second major consideration was as to how the roqming-in plan would 
affect our preconceived ideas of nursery care and distribution of nursing time. 
The observations on this score are of particular interest and possibly of con- 
siderable importance. Once wm had the necessary equipment for individual 
treatment, the change from nursery to bedside care was made wathout a particle 
of difficult3’'. Thus far we have made no change in the traditional assignment 
of nursing activities — ^labor and delivery room, nursery, floor duty, formula room, 
out-patient department. The girls on nursery duty still have charge primarily 
of all babies: those in the premature nursery, the few iir the centi’al full-term 
nursery, and the babies at the mother’s bedside. It is they w’^ho make the ward 
rounds in the morning and check the babies periodically during the da3^ The 
nurses on general floor dut3>- during the da3'- and night, however, are instructed 
to help ■with the incidental problems that occur in the mother and baby during 
the interim, and in tlris resirect the lines of dut3^ are not drawn as rigidty as 
before. 
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epidemics among the newborn. The care of the baby has also been simplified 
and there has been no addition of nursing honrs. 

The babies have seemed to be contented and happy nnder this arrangement, 
have gained rapidly in weight, and the percentage of breast feeding has increased. 

The mothers have in general enjoyed having their babies with them. They 
have learned to take care of the baby from the first postpartum day on and have 
left the hospital quite capable of managing the ordinary problems of infant care. 

The arrangement of housing baby with mother has been found to depend 
for its success to some degree upon early ambulation and breast feeding, and, 
in turn, the housing-in arrangement aids in involution and encourages breast 
feeding. 

The plan also seems to work particularly well in small wards where mothers 
can watch each other, teach each other, and can be under the frequent observation 
of the nursing personnel. 

The question of how well this plan will work in the private and small semi- 
private rooms has not been adequately answered. However, we see no reasons 
why the plan •will not work there, too, if the proper modifications and adjust- 
ments are made. 

2031 Locust Street. 


Discussion 

DR. GEORGE W. KOSMAN, New York City. — ^We have been favored at this meeting, 
as at all previous meetings, with a large number of eminent scientific papers. However, 
it seems to me tliat we should not neglect other p])ases of obstetric care and particularly 
such topics as that which has been so admirably discussed by Dr. Montgomery. Now in the 
past with more confinements in homes, it wa? nothing unusual to have the baby with the 
mother and yet when the incidence of hospital deliveries increased these elaborate methods 
of care kept growing which in the course of time have been demonstrated to have certain 
disadvantages enumerated by the speaker. It is a matter of regret that the subject has been 
approached so much from the negative rather than the positive side. Dr. Montgomery lias 
carefully outlined how the new system has cut down the nursing time and has made other 
improvements, but it seems to me that they should be balanced with tlie more satisfactory 
relationship between the mother and the newborn baby. Tliese babies are kept in the nursery 
during their hospital stay and often the mother does not see the baby unless she is nursing 
him, until time for discharge, whereas it is that time which should be given to the mother to 
become accustomed to the baby and to know what are his needs. 

Another thing, many of these Avoracn get a sort of demonstration the day they leave the 
hospital and a lot of information is put in this short period which is necessary to bo re- 
membered by the mother. It was very satisfactory to have Dr. Montgomery state that breast 
feeding has been encouraged by this method because I think it is one of the great failures of 
our modem hospital system in the care of babies, that not sufficient breast feeding is being 
encouraged. I believe that is one of the most important things to be considered in connec- 
tion with this new scheme. It requires very little alteration in the hospital facilities. My 
own e.\-perience is very limited but I have found a lack of cooperation, imfortunatcl.v, between 
tho nurses and the patients and the doctors in attendance, and that should be eliminated. 

Many women come to the hospital, after having gone through perhaps a distressing 
period* of'pregnancv, with the idea that they want a good rest. However, as Dr. hfont- 
gomerv has stated, it is not really a big chore for the mother to take care of the baby’s re- 
miircm'ent-= It would bo very fortunate indeed, I believe, if more institutions throughout 
the countrv could develop this' rooming-in system so that we could have a further trial of it. 
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pleasure and pride in its proper care, and are jealous of its interests and safety. 
They do not want other patients to handle their babies and they make certain 
that no one comes in the room without a gown. All of them learn more about 
the care of their babies and are in better position to take care of their ovm babies 
upon discharge than they have ever been before. 

Among the semiprivate patients, the young first mothers are the quickest 
to realize the value of the new project to them and are the most enthusiastic. 
Having been up and about at an early date following deliverj’- and having. taken 
care of their babies in the hospital, they have no qualms about their ability to 
care for the newborn when the.y go home. This is quite a contrast to the attitude 
of our primigravidous patients of a short time back. 

Slany of the multiparas state that they are sorry that they could not have 
had all of their babies this way. Others, who have lost some of the enthusiasm 
of their early pregnancies, look upon the arrangement as an imposition. They 
are fraiilv to state that they have come to the hospital to get a rest from their 
household duties and care of children, and the plan is little to their liking. 
However, even in this latter group, if the baby is moved back to the central 
nursery, the mother says she misses him and is greatly concerned to Icnow how 
he is doing. 

The factor of Icnowing wliat is going on witli her baby may be one of the 
important considerations for the mother in the rooming-in of babies, for the 
instinct of motherhood is still strong in the grand multipara as well as in the 
primigravida. With the baby at the bedside, no longer does the mother lie 
awake at night wondering whose Imby is crying in the nurseiy, what the pedia- 
trician thinks of the progress of her child, or Avhetlier any information concern- 
ing her offspring is being withheld. Now she has the situation entirety before 
her. If her baby cries, she will find out why with no delay. If she has questions 
for the pediatrician, she can ask them while he is examining the baby in her 
presence. She will know all the reactions and characteristics of her baby before 
she bundles him up and starts for home. 

Perhaps it is not superfluous to state that the rooming-in of the babies has 
not interfered in any respect with the work of the obstetrician. As a matter 
of fact, with the two patients together it gives him a more complete picture of the 
mother-baby relationship and puerperal progress. He makes his rounds as 
usual and attends the antepartum and intrapartum patients as before. The 
pediatricians are more than pleased with the progress of these babies, the absence 
of infection, the excellent care of the newborn and the apparent contentment of 
the newborn, and the high percentage of breast feeding. 

Just how successful the arrangement of rooming-in of babies will prove in 
the ease of private and semiprivate patients in our hospital remains to be seen. 
A few patients who have desired their babies with them have been granted the 
privilege, although the special equipment used in the wards was not available. 
These mothers have expressed the same satisfaction and pleasure over the 
arrangement as the patients in the wards. 

^ Feeling that the procedure is sound, we are securing the few essential 
articles of equipment that are necessary to make this arrangement also accessible 
to the occupants of private and semiprivate rooms. We foresee problems and 
diflieulties but believe that these can be surmounted. 

Summary 

A system of baby care by the mother, in which some 1,018 babies, ward and 
semiprivate, have been housed ^vith the mother, has been presented. 

This system has satisfied the requirements for which it was set up, i.e., there 
have been no ill babies among these housed-in babies, and there have been no 
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Many European hospitals are now using and have for many years employed ‘ ‘ rooming- 
in” baby care. Rooming-in is an interesting experiment which is well worth further trial 
and study in this country. 

Maloney quotes a Taoist inscription which says in part, . . he who knows how to 
cleanse the current of a stream begins by cleaning out the source. And he who, would 
straighten the end of a process, must commence by making its beginnings correct.” 

DR. HARVEY B. MATTHEWS, Brooldyn, N. Y. — The one point I would like to 
malce is that if an institution such as the Rotunda, which has' not closed its front doors for 
203 years, has used the housing-in method with entire satisfaction, it is certainly worthy 
of trial by us American obstetricians, particularly under present-day conditions. I think, 
furthermore, we have allowed ourselves to foster the establishment of central nurseries with 
too many frills nad foibles and that we should come "back to earth” and pay attention 
to what Dr. Montgomery has outlined. 

DR. EDWARD L. KING, New Orleans, La. — Just a word to substantiate what Dr. 
Matthews has said. I have noticed that same situation in Dublin in the Rotunda and also in 
the Coombo Hospital. At the latter, it is carried to the full extreme and the baby stays 
in the bed with the mother the whole time. One of the Dublin pediatricians addressed the 
Conference and he said that in their three hospitals the percentage of trouble in the way of 
infection and diarrhea in the baby was less in the Coombe Hospital where the baby was kept 
in the bed with the 'mother. Next was the Rotunda Ho.'^pilal where the baby was in a sepa- 
rate crib, and more trouble was found at the National Maternity where the hospital and nurs- 
ing were more modem. In London, at the Queen Charlotte Hospital, they had much the 
same system; and in two hospitals in Paris they seemed not to have heard of a central nursery 
but have always had the babies with the mothers. 

DR. MONTGOMERY (Closing). — Apparently the discussers, all of them, agree that 
there is a very salutary trend in this rooming-in project of baby with mother toward the 
simplification of baby care and that the more this care of the newborn is simplified and 
brought back under the mother’s observation, the better arc the results, both immediate and 
remote. 

I would particularly like to emphasize the fact that this project requires no special or 
unusual architectural adjustment in tlie hospital maternity. Our own institution was never 
planned for such a project. In fact, the maternity division was built at a time in which the 
central nursery was considered to be quite the thing. Actually, it has cost us about a crib 
to provide the equipment for each baby. And I think this equipment lias proved just as satis- 
factory and perhaps more so than some of the very complicated apparatuses wJiich I have 
seen for the individual care of babies in a room or in a central nursery. 

I would like to emphasize the fact that these babies are getting much better care and 
more constant observation with the same amount, or perliaps less, of graduate nursing than 
before, and that we arc able to use this graduate nursing to great advantage in the pre- 
mature nursery and in the care of the ill baby or 511 mother. With the shortage of under- 
graduate and graduate nurses, this is an important consideration with us and I imagine it is 
going to prove an important consideration elsewhere. 

I have the feeling that this project is going to develop and spread throughout the 
countrv and that, as soon as the advantages, both physical and mental, to mother and baby 
are realized, there will be a growing demand by mothers to have their babie.'- with them 
throughout the hospital puerperium. 
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DE. EOBEET D. MUSSEY, Eocliester, Minn. — Early ambulation of the woman follow- 
ing delivery and housing the baby with the mother are two innovations in the generally ac- 
cepted routine of postpartum care. 

The authors are conservative in not drawing definite conclusions following the compara- 
tively short trial period, although they state that they are sufficiently convinced of the value 
of the program to justify its further trial. 

Somewhat over a year ago, Dr, Anderson Aldrich, Director of the Child Health In- 
stitute in Eocliester, Minnesota, discussed '‘rooming-in” of the baby with the mother with 
the Staff of the Obstetric Department and with those in charge of nursing and administra- 
tion at St. Mary’s Hospital, in the hope that it would lead to a trial of tliis procedure in the 
care of the newborn in the above-mentioned hospital. Up to the present, its trial has been 
delayed, owing chiefly to problems of nursing and architectural arrangements. 

I was interested to attend an open discussion of this subject, under the chairmansliip of 
Dr. John Parks, at the last Congress on Obstetrics and Gjmecology at St. Louis. Since then, 
and particularly after being asked to discuss this paper, I have become more familiar with 
the pros and cons of "rooming-in.” 

More or less haphazard neonatal care forty and fifty years ago gradually has been re- 
placed, chiefly owing to -guidance by the pediatrician, by the set regimen of baby care which 
stUl obtains. Emplo3mient of a central nursery for all well babies except those born pre- 
maturely, strictly regulated hours of breast nursing at which time the baby is carried to the 
mother for breast or bottle nursing has obtained'’ on the average obstetric service ; too fre- 
quently bottle feeding is done in the nursery. Under this regimen the baby is separated 
from the mother except for brief nursing periods amounting in over-all time to approximately 
one and one-half hours daily. Yflren the baby cries, if the nursery service is adequate and 
alert, he is given individual attention and then must wait completion of the routine three- 
or four-hour interval for the next nursing period. 

The newborn baby, which, during gestation is enveloped by the mother, nourished and 
protected by her, is abruptly separated from her at birth. Instead of that close maternal as- 
sociation and protection w’hich obtains in the case of practically all newborn warm-blooded 
animals, the human infant is iflaced in an environment of asepsis, technique, and rules, re- 
moved from maternal contact and protection, except for more or less widely spaced periods 
of feeding. 

Proponents of the central nursery system have argued that this system is more practical 
from the standpoint of nursing care, and safe supervision of the baby, and that the routine 
nursing interval is of value in beginning to train the baby in regular habits. 

A few years ago, Aldrich and his associates carried out for a month twentj'-four-hour 
observation periods in the nursery during which the crying time of each baby and the ap- 
parent cause of crying were charted. It was found that the total time of crying was almost 
inversely proportionate to the individual attention it was possible for the nurses to give the 
baby. Aldrich stated that during the early weeks of life a tabulation indicated also that 
nursing infants select a periodic time for nursing routine, if permitted to do so. This permits 
a nursing schedule to be established to the individual needs of each infant. 

Those who favor rooming-in present many arguments in its behalf. Time does not 
permit repeating all of these. The author has emphasized the danger of infectious diarrhea 
of the newborn as compelling emdence against the large central nursery. 

Also, the proponents of rooming-in state that it assists the mother, under proper guid- 
ance, to develop her responsibility in caring for licr baby, that it gives a psychological lift to 
both individuals in the mother-infant relationship and a return to an approximation of the 
relationship which obtained before the advent of the modern nursery for the newborn; it 
permits well-mothered infants to develop into more ps3’chologically stable adults, and even 
enables the father to evaluate better his role in the infant-parent relationship and to adjust 
himself to 'it. 
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used, and in all three "menstruation was easy since the operation, though the 
os was smaller in each than natural, and required to be enlarged by slight in- 
cisions.” He concluded, "So in amputating the cervix, it is not necessary to 
cut it off even with the vaginal insertion to insure a good result, for whatever 
is left will be decreased by a modified nutrition, just as we see after amputation 
of the arm or leg. ’ ’ 


Thomas Addis Emmet^ was the first to emphasize clearly the importance 
of laceration as the luiderlying cause of eversion, erosion, and chronic cervicitis. 
He devised a plastic operation in which the lateral portions of the affected 
surfaces were freely denuded, leaving in the center of each lip an undenuded 
strip which formed the continuation of the uterine canal to the external os. 
By 1874 he had performed this trachelorrhaphy operation nearly two hundi-ed 
times, with ultimate benefit in most eases. In discussing Emmetts paper, Sims 
stated, "I have performed the operation often enough to speak in positive teims 
of its value. The discussion of the subject must of necessity be one-sided. 
There can be no objection, no opposition to the operation. We must accept it 
as Dr. Emmet has given it to us. We can’t modify the operation ; we can’t change 
it -‘we can’t improve it; it is perfect: perfect in method and perfect in its 
i’e||Rts. We owe Dr. Emmet a debt of gratitude for this valuable contribution 
t^merine surgery,” Incident alW, this and other free exchanges of credit in- 
dicate the unselfishness and high character of these two great pioneers in 
pmecology. In regard to this particular operation, however, tire results of leav- 
ing part of the diseased tissue as the central undenuded strip became evident 
under later critical observation and analysis of results. 

In order to secure the benefit of complete excision of diseased tissue and 
yet avoid the difficulties following regular amputation, various modifications of 
amputation were made by a number of workers, including Schroeder,^ Bonney,® 
and Kell3^° In 1913, Leonard' made an excellent statistical analysis of the 
postoperative results in eases of amputation of the cervix done in the preceding 
twenty j^ears in the Gj-neeological Clinic of the Johns Hopkins Hospital. There 
were four hundred eases but he was able to obtain complete protoeals in only 
128. He states, "The results were quite unexpected and in manj’- waj’^s disap- 
pointing.” In regard to postoperative bleeding, he found that the dangers 
from serious hemorrhage after amputation were very real. ]\Ian.y of the eases 
required tight packing and five per cent of the cases bled so profusely at some 
time during the convalescence as to require removal to the operating room for 
resuture of the cervix. 

In an article tlie following Amar, Leonard® compared the results of amputa- 
tion with those of tracheloiThaphy. In his series of trachelorrhaphy eases there 
was no serious bleeding and onl.y six cases required a light pack. In Icn first- 
child deliveries after trachelorrhaphjq only one was difficult ; whereas, in eleven 
deliveries after amputation, seven Avere difficult. But in regard to cure of the 
ceiwicitis Avith its leucorrhea, he found trachelorrhaphy undependable and con- 
cluded that "although trachelorrhaphy may render mild cervicitis more amen- 
able to treatment, it cannot be considered a curative measure for this condi- 


tion.” 

It Avas in 1916 that Sturaidorr dcAUsed a technique Avhich Avould permit re- 
moval of all of the diseased tissue and j'Ct not complicate future labors. The 
steps in this procedure Avere: 1. Outlining and free mobilization of an ample 
circular flap from the vaginal coat of tlic cervix; 2. Complete excision of the 
entire cei-A'ical mucosa to the inicraal os; 3. Sutural coaptation of the vaginal 
cuff to the denuded cerAocal cavity. After critical test of rcpilts oyer a period 
of three yearn he found that the operation fulfilled the requirements for which 
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T he problem of the operative treatment of extensive chronic cervicitis has 
taxed the ingenuity of some of the outstanding leaders in gynecology since 
the early part of the nineteenth century. A brief review of the main steps in 
worldng out the solution of this problem will help one to realize the difficulties 
encountered, and will give an historical perspective of the development of our 
present-day methods. 

Historical Notes 

Lisfranc,^ in 1815, was one of the first to attack the problem. In cases 
which he presumed to be early cancer, he removed a wedge-shaped block ex- 
tending from the vaginal margin of the cervix up to the internal os. This wound 
was allowed to heal by granulation over a period of five to six weeks. These 
patients were usually treated in. the hospital for four to six months before op- 
eration was attempted. Later investigation demonstrated that these eases were 
not cancer but chronic inflammation with induration and hypertrophy of the 
cervix. 

In 1860, J. ]\Iarion Sims^ credited Huguier, of Paris, with performing this 
'operation oftener than any other surgeon, and- states that he (Sims) and 
Emmet had used the method frequently; but Sims found that the prolonged 
period of granulation resulted in dense strictures which could not be relieved 
by repeated incisions or other methods of dilation. 

In attempting to improve the operative treatment, Sims first tried splitting 
the cervix transversely nearly to the vagina and then amputating in such man- 
ner that a conical excavation mth apex upward remained. The strictures were 
just as persistent with this type of operation, even when he did it in two stages, 
removing the anterior and posterior lips a month apart. He then revised the 
technique further, stating, “I removed five-eighths of an inch of the cervix, cut- 
ting at right angles and witliiu haK an inch of the vaginal insertion. On begin- 
ning the operation, I intended to leave the cut surface to heal by the granulating 
process, which usually takes five or six weeks, but while sponging the wound 
and waiting for the hemorrhage to cease, I discovered tliat tile stump could be 
covered over rvith healthy vaginal tissue in the same manner that a stump of an 
arm or a leg is covered after amputation by the circular method. This was done 
by passing four sutures of silver wire through the anterior and posterior borders 
of the wound which, when tightly drarvn, brought its edges into apposition in a 
straight line across the middle of the stump, covering it completely, but leaving 
a small centi’al opening just over the outlet of the cervical canal.” The sutures 
Were removed in a week. He reported three eases in which this operation was 

_ ’Head, by invitation, at the seventy-first annual meeting of the American Gynecological 
Society, Williamsburg, Virginia, May 24 to 26, 1948. 
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a deficiency of thiamine and riboflavin, which control normal mature develop- 
ment — hence, the forced growth is toward embryonic cells and in certain pa- 
tipts toward malignant change. If this theory is substantiated, it will con- 
stitute another reason for prompt removal of chronic cervicitis. 

Concerning the prevention of cervicitis, with its cyst formation and ever- 
sion and extensive inflammatorj'- infiltration, the importance of primaiy repair 
of cervical tears has been stressed by Bubis,^® Emge,^^ Polak,^® Farrar, and 
others. 

As to office procedures in chronic cervicitis, linear cauterization witli the 
nasal tip (Fig. 1), first advocated by Dicldnson,^® has long been accepted as an 
excellent method of curing mild erosion and eversion. A more recent addition 
to office procedures for these mild eases is the endocervical conization introduced 
by Hyams,^^ 



A, Ji. c. 


Fig. 1. — Linear cauterization of the cervix. A, showing the cautery incisions, and also 
tlie type of lesion suitable for this treatment ; B, showing the deepening of the cautery in- 
cisions on the inside, so as to secure inversion from the scar contraction ; O, indicating the 
satisfactory overcoming of the eversion, by the drawing-in effect of the inside scars. 

ilortimer Hyams did a splendid service for the profession when he pre- 
sented the principle of conization for endocervicitis. The presentation was 
made in 1928, and was followed by other papers giving his further experience 
with the method. The general arrangements for conization are shown in Fig. 
2, and the shape and size of his electrode and its position in the cervix are 
shown in Fig. 3, both illustrations being from his paper. Hyams’ object Avas 
to remove the endocervical mucosa. He shaped his electrode accordingly, and 
it accomplished the purpose admirably. He insisted that the removal of tissue 
should be limited to that Avithin the canal and to the %-ineh Avidth of his 
electrode. 

Wide Conization 

In the handling of chronic cervicitis cases, I became convinced that a 
Avider excision AAmuld permit a cure of the extensh’^e cases by conization. In a 
large proportion of the cases, the inflammatory process and cyst formation has 
extended beyond the endocervical mucosa out onto the vaginal surface of the 
damaged cervix and into the undcrlA'ing deeper tissues. For removal of this 
AA*idespread area of afTected tissue, a larger electrode of dilTerent shape Avas 
needed, so I took up the problem. 

Not being able to find the type of electrode needed, in a search of cata- 
logues and in communication Avith various diathermy companies, I made sketche-s 
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it was designed; namely, it eliminated tlie diseased portion of the, cervix, pre- 
served the normal arrangement and contour and function of the cervical muscu- 
lature, secured permanent accurate coaptation of flap to stump, and oijviated 
the extensive scar tissue stenosis which had caused serious labor complications 
after amputation. 

Harvey Matthews^® in an instructive analysis of two hundred cases of 
Sturmdorf operation, followed six months to three years, found 64 per cent were 
cured, 28 per cent were improved, and only 8 per cent were failures. He stated 
that, while the method was not a perfect one, it was the best so far devised for 
eradicating the infected area, and that it caused no more trouble with subse- 
quent labors than did the required extensive trachelorrhaphy. In England. 
John W. Burns^^ analyzed the results of the Sturmdorf operation in ninety- 
two cases followed for two to three years. He found that onb’ three cases re- 
mained uncured, and two of these had had gonorrhea. Of the ten full-term 
pregnancies, all had normal deliveries. 

In spite of the various painstaking analyses showing the deficiency of 
trachelorrhaphy, this incomplete operation continued popular, presumably be- 
cause the alternates (amputation and Sturmdorf) were more formidable and 
the smaller operation did .effect satisfactory relief in many cases in which the 
infiammatory infiltration was largely lateral. In the discussion of a paper by 
Polald^ in 1923, John G. Clark, Brooke M. Anspach, C. P. Noble, P. E. Keene, 
and Richard Norris still felt that trachelorrhaphy was preferable. 

An excellent compilation of the results of trachelorrhaphy, amputation, and 
the Sturmdorf operation was made by Pendleton Tompkins^® in 1935. In ad- 
dition to summarizing many series of reported cases, he gave the results of his 
study of 611 eases done at the University of Pennsylvania Hospital. From this 
comparison of the results of many operators, the statistics showed cures by 
trachelorrhaphy in 70 per cent, by Sturmdorf operation in 80 per cent, and 
by amputation in 83 per cent ; but when the difficulties in labors subsequent to 
amputation are considered, the Sturmdorf procedure is decidedly the preferable 
operation of the three. 

Deep coagulation by the high frequency current (and its predecessor, deep 
cauterization) have had quite a run of popularity alongside the other measures 
mentioned, and coagulation is still advocated by a considerable number in this 
country and abroad. However, it has some very undesirable features. W. T. 
Black,'^^ in a review of results of treatment of cervicitis, reached the conclusion 
that the dead, odoriferous slough which remains for some time after coagulation 
is followed by hemorrhage, by inflaimnatory complications including pelvic 
abscess, and by stenosis more frequently than is found after other cervix op- 
erations. A very serious obection to coagulation is that it precludes micro- 
scopic check of the removed tissue. This chronically irritated tissue maj’’ harbor 
beginning malignancy, and an important feature in the handling of chronic 
cervicitis is removal of the affected tissue in such a way as to permit microscopic 
investigation of every part of it. Removal of a specimen before coagulation 
is not sufficient, for the early carcinomatous cell change may be in another area. 

It is not necessary to labor, the point that chronic cervicitis is a factor in 
the causation of cancer. The voluminous literature on the subject has long since 
established that fact and shown the imperative need of prompt removal of this 
chi'onically irritated tissue — if possible before carcinomatous change develops, 
and most certainly in a way that will permit of thorough microscopic investiga- 
tion. Incidentally, in connection -with the long search for- tire relationshi}) of 
cervicitis and other factors in the causation of cancer, it is interesting to note 
the theory recently presented by Ayre ^^ ; namely, that chronic irritation in the 
cervix causes a local excess of estrogen, which unduly stimulates growth, and 
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After devising the electrode and seeiiring its manufacture in 1933, it was 
subjected to extensive clinical testing, not only by myself but also by other 
gjTieeologists. After its use in eighty, cases by sixteen members of the Gyne- 
cological Staff of Washington University and Barnes Ho.spital, the new electrode 
was reported in 1935.-- As more experience was gained with the technique, we 
extended wide conization to cases \thich were still more extensive and in which 
we were still using the Sturmdorf operation, and found that this extremely wide 
coning by the electrode worked well. 






5 


Fig. 4 — Upper electrode a Hyams, wire is onc-eiglith incli from the central core. Lower 
electrode is a medium-sized Crossen used for the wide conization to include all of diseased 
tissue. (Crossen — A.m. J. Obst <f Gynec.) 



A. li. C. 

. Fig. .'). — A, Tlic new electrode for wider conization. 

Ji, Indicating tiic metliod of using the electrode, i.e., a wide excision taking in all the 
affected area. 

Cj The e.xcised cone of ti.ssuc ; also the remaining funnel-shaped cavity, which heals 
rapidly with good inver.sion. (K. J. Cro.«sen — J. Missouri M. .4.) 

In the early work with this electrode, bleeder.s were coagulated with a ball 
electrode or with the wire, but it was found that these were the cases which 
gave trouble with delayed bleeding. We were reluctant to place sutures to con- 
trol bleeding, for we did not know then whether the approximated coned sur- 
faces would heal. However, by observing the occasional case in which bleeding 
ncces.sitated suturing, we found that the healing progre.ssed normally. For a 
considerable time suturing was limited to cases with active bleeding or to ca.ses 
with associated radium treatment for myoma or dilatation and stem for dys- 
menorrhea (experience having siiown that po.sto])erative removal of a tube or 
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of several types desired for trial. The High. Tension Company of New York 
offered to make tip some according to the specifications on my sketches. After 
experimenting with different types, I found that the type shown in Figs. 4 and 
. 5 best accomplished the work desired; namely, complete removal of the affected 




Fig. 3. — Hyams electrode in cervical canal. (Hyams — Am. J. Oist. <C Gynec.) 

tissue in extensive cases. I had in mind calling this a modified Hyams elec- 
trode, as it merely extended the application of the hemostatic-cutting current 
excision. But in his article Hyams had strenuously objected to having any 
electrode called a modification of his if it did not conform to his original speci- 
fications. Obviously, an electrode for this wide conization must depart radically 
from those specifications. 
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each side was left to form the new canal. Wide conization removes all the 
diseased tissue, and the turned-in flaps give an epithelial lining to the canal. 
Comparing it with the Sturmdorf operation, Avide conization with the hemo- 
static-cutting Avire does all that the admirable Sturmdorf operation did AAuthout 
tlie profuse bleeding and hurried hemostatic measures Avhieh Avere a nomal 
part of the latter operation. 

2. It removes all of the affected tissue in condition for microscopic .exami- 
nation. In this inspect it has reAmlutionized specimen-taldng from the cervix. 
Formerly, the custom Avas to remove a .small specimen from the most suspicious 
area of the cervix, and if this did not shoAv malignancy, to Avait until another 
area began to look suspicious of malignancj' and then remove a small specimen 
there — oblivious to the facts, (a) that there may be in any part of the affected 
area beginning carcinoma AA’hich does not yet look suspicious, and (b) that Avhilc 
the physician is waiting for suspicious signs, an early carcinoma maj^ be making 
serious progress. Noav, AAdicn chronic cervicitis is present, all of the affected 
tissue is removed bj^ Avide conization, and all is subjected to critical investigation 
in the laboratory. This settles at once and definitely Avhether or not there is 
beginning cancer. 

Details of Handling Cases 

Before going into the tabular analysis, I should like to describe briefly 
our usual Avay of handling these ca.ses. For some time prior to the operation 
the patient uses an acid douche to improve the vaginal pH and flora. Before 
the Avar, AA'hen it Avas possible to select a time for the operation, the conization 
and curettage AA'crc scheduled for shortly after the menstnial period. The pa- 
tient enters the hospital the daj’’ before operation, and a vaginal instillation 
of 1 per cent neutral aeriflavine in glycerine is made as soon as convenient, 
and again the morning of operation, and again immediately after completion 
of the operation. 

At operation, an electrode of suitable size is selected and the ceiwix is 
coned as shoAvn in the illustrations. Occasionally it Avas found that a deeper 
cyst Avas opened but not removed in the firet round, in Avhich case the remaining 
area of affected tissue Avas remoA-ed by additional use of the cutting Avire. Hoav- 
CA'cr, it is Avcll to aA'oid additional use of the cutting Avire Avhen practicable, by 
including all the affected area in the firel round, the culting Avire being directed 
through healthy tissue AA'ith a good margin belAveen it and tlie disease. Also, it 
is important to regulate the current so that it cuts as rapidly as is consistent 
Avith licmostasis, for sIoav cutting Avidens the nari’OAV coagulation lino and may 
damage an adjacent part of the specimen. 

After the infected ti.s,suo is all removed, avc place an anterior and pos- 
terior Sturmdorf suture to turn in the flaps. In doing so, avc do not, use the 
mattress-type bite in the lip as originally described by Sturmdorf, for in our 
experience the simjfle single bite, as shown in Fig. 7, tui-ns in tiie squamous 
edge better than did the mattrc.ss type. In some of the early cases avc tried 
undermining the vaginal muco.sa. thinking to secure better coaptation of the 
flaps, but AVC soon discovered that the free bleeding nullified the advantage of 
the hemostasis obtained by the use of the cutting enrrent ; also, follow-up of 
the cases 7 iot undermined slum-eil the ultimate ri'snlt Avas exccllejit. One or 
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stem tended to loosen the small eoagnlation clots and favor bleeding). Wlien 
the conization was exceptionally wide, a Sturmdorf suture, front and back, was 
used to draw in the flaps. 

In 1939,-^ Dr, George J. L. Wiilff and I reported three hundred cases of 
wide conization done by various members of the Washington University Staff. 
In that paper we reported also an improvement of the original electrode by 
Dr. T. iC. Brown. He had the central metal core covered by an unbreakable 
Incite insulator instead of the very fragile one of porcelain previously used. 
Also, the nichrome wire was arranged so that it could be replaced easily and the 
loop size could be adjusted as desired for different electrodes. Fig. 6 shows the 
improved electrode and also the two sizes most frequently employed, the width 
of the larger being % inch, and of the smaller, % inch. The length of the cut- 
ting part is inches. 




Fig. C. — T. K. Brown modification of Crossen electrode. The unbreakable central core 
and replaceable cutting wire increase the durability of the electrode and reduce repair costs. 
(Crossen — Avi. J. Obst. iC Gyncc.) 


The method of relining the coned area is shown in Pigs. 7 and S — first a 
Sturmdorf suture front and back to draw in the flaps, then a superficial stitch 
or two on feach side to turn in anj’- everted edge, and then a tube in the canal to 
prevent healing across the canal and to guide epithelization. Though many 
eases will get along satisfactorily without the tube, we have come to use it 
routinely as a precaution. It should be of fairly small size so as not to make 
sufficient pressure to interfere with epithelization, and should have a T-piece on 
each end to prevent slipping down into the vagina or up into the uterine cavity, 
which has happened at times. Also, as with all pehde or abdominal drainage 
tubes, it should be of red rubber, which is opaque to x-raj'-s and, therefore, can 
be identified if lost in the uterus. 

Wide conization was designed to accomplish and does accomplish certain 
important things for the patient : 

1. It removes the extensive chronic cervicitis thoroughly, even though the 
process extends far out on the vaginal surface of the cervix and deeply into the 
tissues beneath. When there is associated old laceration with inflammatoiy 
swelling and eversion, there is produced the distorted infiltrated cervix for 
which trachelorrhaphy was fonnerly the accepted operative treatment. Trach- 
elorrhaphy failed to remove all the diseased tissue, because a central strip on 
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anesthesia is needed to exclude silent ovarian carcinomatous infiltration. If 
the patient has a myoma with l^leeding, the myoma activity’' can he stopped by 
a suitable dose of radium at the same time, and tlie curettage will exclude com- 
plicating endometrial carcinoma. All this is accomplished with a short hospital- 
ization and anesthesia, and the patient goes home with tlie chronic cervicitis 
removed and with her mind free from anxiety as to something developing in 
uterus or ovaries. 

The importance of taking advantage of tlie .short ancstliesia to do a euret- 
tage along with the conization is emphasized by the fact that this associated 
curettage revealed early endometrial carcinoma in eight of these patients. This 
point is still further emphasized by our cxiierience in a series of myoma-radia- 
tion eases.-^ In the 549 myoma eases selected for radiation treatment, the pre- 
liminaiy curettage revealed endometrial carcinoma in 23 of these women. Inci- 
dentally, in this series of myoma-radiation cases, there were 233 conizations for 
chronic cervicitis along with the radium treatments for the myomas, giving 
abundant opportunity for observing the combination, and it worked well. 

Since the introduction of Avide conization in 1933 as previously described, 
and the published report in 1935, several scries of cases have been reported by 
other gynecologists. Comparing certain features of the other reported scries 
with the details of our present technique brings out some interesting points. 
In regard to control of bleeding, spot-coagailation is recommended by Norman 
jMiller and Todd,*^ T. K. Brown, J. J. Ilabei’,-' j\I. A. Roblee,®® and j\I. L. 
Stadiem.-® We started with spot-coagulation but our experience, previously de- 
tailed, caused us to, adopt suturing, and Ave feel strongly that the routine sutur- 
ing turns in the flaps better and giA’es more secure hemostasis AAdthout the small 
coagulation sloughs Avhich favor secondary hemorrhage, particularly Avhen a 
tube or stem is to be remoA^cd from the canal. The rontine suturing, as shoAvn 
in Figs. 7 and S, has practically eliminated bleeding, and also ha.slen.s healing 
by accurately ap])roximating the coned surfaces. 

Routine postoperative dilatation Avhen ])aticnt returns to office is adAmcated 
in most reported series. We felt at first that this Avas advisable, but Avith in- 
creasing experience decided that in many ])atienl.s it Awas not needed, that the 
sound-tc.st Avas often misleading as to a normal internal os, and that it Avas best 
to IcnA'C the internal os undisturbed unless thcie Avas evidence of trouble there. 

In regard to the effect of conization on subsequent laboi-s, Jliller concludes 
that “In general, conization .should be limited to Avomen ])asl the childbearing 
age.’’ Roblce state.s, “Although avc practice and teach that conization .should 
not be performed during the activ'c childbearing age, there is little clinical 
evidence in our liands to support this conclusion.” BroAvn stales that conization 
“Avill liot interfere Avith subsequent pregnancies nor complicate future dc- 
liA’cries.” 

In our experience there Avas no evidence that conization caused trouble in 
subse(iuent labor’s. 

Coniz.ation Avas frequently as.sociatcd Avith other operative work. In the 
series, there Averc 267 as.-'oeiated radium treatments for myoma or delayed meno- 
pause. 119 abdominal operations, 116 vaginal pla.stic operations, and 32 com- 
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two superficial lateral sutures close any open area at the sides and then the 
tube is introduced. Tlie small soft rubber tube with a T-piece on each end is 
placed with the upper end just within the internal os. This is removed just be- 
fore the patient leaves the hospital, which is on the third or fourtli postoperative 
day. 



Fig’. 7 — Extensive conization vitii modified Crossen electrode, siiowing use of Sturmdorf .suture 
on anterior and posterior lips to aid inversion diirins healing. 



Fig. 8 — Shows lateral sutures and completed procedure with the T tube in place. 


On discharge from the hospital, the patient is instructed to take a daily 
lactic acid douche or vinegar douche. If there lias been a definite vaginitis prior 
to the conization, an acid jelly or triple-sulfa jelly is advised in addition to the 
douche. When the patient returned to the office in four to six weeks, we 
formerly passed a small sound through the internal os to make sure there was 
no stricture, but we found that this was not a reliable test for stricture, for it 
is often difficult to pass a sound through the internal os of a normal cervix which 
has not been operated upon. At present we pass a sound only in eases where 
there seems to be some narrowing of the exteimal os or cramping with periods 
or marked decrease in the menstrual floAv. 

Wide conization for extenswe chronic cervicitis is a hospital procedure. 
Curettage also is needed in a large proportion of the cases as a therapeutic or 
diagnostic measure, and deep accurate palpation of the pehuc interior under the 
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satisfactorily and tliC' ultimate results are as good as with the excellent Sturm- 
dorf operation and without the free bleeding and hurried hemostatic measures 
which constitute a normal part of the latter operation. The items of particular 
interest in such a comparison are : postoperative bleeding, later stricture, con- 
ditions requiring additional treatment or reoperation, and effect on subsequent 
deliveries. 

In this series of conizations, there were onl}’- eleven cases in which post- 
operative bleeding occurred, and in none of them was it severe in character. 
In one of the eleven- cases the bleeding was not from the cervix but from the 
endometrium, and was stopped by curettage. In each of the other ten cases, 
the bleeding was controlled bj’- a single tamponade. 

There were 16 subsequent strictures in this series, the severity of the cases 
and required treatment being shown in Taljle II. Twelve of the strictures oc- 
curred within the first year after the conization, and the remainder Avithin the 
first five-year period. 

Table I. Periods of Observation and Ages of Patients 


Less than one year 259 

One year 112 

Two years 83 

Three years 74 

Four years 70 

Five years 44 

Si.x years 46 

Seven years 40 

Eight years 44 

Nine years 45 

Ten to fourteen years 188 


Total 1005 


AGE grouping OP AVIDB CONIZATIONS 


16 TO 39 

YEARS 

40 AND 

OVER 

NUMBER 1 

PER CENT 

NUMBER 1 

PER CENT 

436 

43.4 

569 

56.6 


Table n. Strictures, Showing Time After Conization, and Treatment 


• 


1 TIME AFTER CONIZATION 

DYSMEN- 

TREATMENT FOR RELIEF 

NO. 

I’NDER 

6 MO. 

— 

HjQRQBI 

mwM 

ORRHEA 

PREOP. 

Office treatment, dilatation, istem or 
tube 

1 1 

9 

1 

3 

3 

Operative treatment 

1 3 ‘ 

1 

1 

1 

o 

Total 1 

16 1 

10 1 

2 

1 4 1 

5 


In Tabic III are shoivn details of the fourteen cases requiring reoperation 
under anesthesia. In three of these, the later operation was for stricture, and 
one also had complicating pyometra. In the other eleven cases, there tvas a 
reconization or excision of the cervical stump for cervicitis, which was cither 
persistent from time of conization or a new development following labor or in- 
fection. In three of the eleven cases, the cenucitis had persisted because not 
all of if was removed in the primary conization. In the remaining eight eases, 
the patients had been well for five years or more, a fairly clear indication that 
the local inflammation was a new development. Three of these eight patients 
had intervening ■jiregnancies, and one had been delivered three times since the 
conization. 

In addition to the secondary treatment cases shown in the two preceding 
tables, there were 54 other patients for Avhom some minor treatment later was 
required to complete the cure. In 14 of these, the trouble was persistent from 
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billed abdominal and vaginal operations. We experienced no trouble from 
the combination of other operations ivitli conization, except in an occasional 
case of radinm treatment for myoma in which the radinm extended to the in- 
ternal os instead of being placed well above it. Particularly helpful is coniza- 
tion lor any cervicitis in the cervical stump left while doing a hj^stereetomj" 
which must be supravaginal instead of complete. 

Analysis of Cases 

The present study is an analj^sis of 1021 cases of wide conization for chronic 
cervicitis from the private practices of H. S. Crossen, E. J. Crossen, and George 
J. L. Wulff. The periods of observation are shown in Table I. We feel that 
the group is large enough and the cases have been followed long enough to per- 
mit drawing reliable conclusions as to the effectiveness of this method of treat- 
ment. The questions in our OAvn minds which we sought to answer were : 

1. Docs wide conization with suture heal as well and give as good ultimate 
results as the Sturm dorf operation? 

2. In how many cases did postoperative bleeding or later stricture occur? 

3. Were subsequent deliveries complicated because of the conization? 

4. In how mauj’ patients did the wide conization for cervicitis lead to an 
early discovery of cancer? 

5. Did conization reduce the incidence of subsequent cervical cancer? 

In the first place, the wide conization for chronic cervicitis and the associ- 
ated curettage revealed early carcinoma in 16 of these patients (8 cervical, 

8 endometrial), which, of course, removed them from the cervicitis class to 
treatment for cancer — leaving 1005 patients to be followed to determine the 
results of conization in cervicitis. 

The follow-up of these patients was by _ examination in our office for 542, 
examination by other physicians for 105, and bj^ questionnaire for 358. The 
questionnaire asking the following: (1) Have you had any troublesome dis- 
charge? (2) Have you had any later iielvic operation? When? What was 
done? (3) Have you had any pregnancies? Give number and outcome. (4) 
Have you had a pelvic examination since I last examined jmu? Was the pelvis 
found to be in good condition? 

When a patient did not answer the questionnaire, her last office visit then 
constituted the end of her follow-up. Conization patients who did not liave a 
checkup after leaving the hospital were not included in the series. 

In Older that our statistics could be completely unbiased, we ashed Dr. A. C. Trueblood, 
who had nothing to do with the treatment of these cases, to obtain the information from the 
histories. We wish to take this opportunity to exress our appieciation foi his valuable con- 
tribution in carrying out this part of the work. 

As seen in the figures on age grouping, nearly half of the patients were in 
the childbearing age. 

Comparing this series of patients who had wide conization with reported 
series of the Sturmdorf operation and with our own work with the latter opera- 
tion, we find that the conization wound made A5dth the cutting current heals a.s 
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I have more experience with it than I have with a difficult forceps delivery, 
and this was important in my decision. ' I was anxious to get a living bal)y, and 
a man always tends to use the method he knows ])est.” In my opinion, the 
cervix was not an important factor, if any, in this case. 

The patient who had the difficult delivery from below had had four pre- 
vious^ long, hard laljors with difficult deliveries, due to the fact that the babies 
were all over ten pounds. With the first balw, the head had to he crirshed to 
effect deliverj^ The posteonization child weighed IOI/2 pounds and it Avas de- 
livered by loAv forceps. Her obstetrician told me that there Avas no difficulty 
Avith the cervix, but because of the size of the child, the deliveiy Avas very diffi- 
cult. 

Of the 32 patients AAdio did not carry to terra, Ave had information on 29, 
and of these, 24 had abortions and 5 had miscarriages in the second trimester of 
pregnancy. 

Of the abortion eases, there Avei'e lliree therapeutic, tAA^o mduced, and three 
missed abortions. Five of the aljortion cases Avere endocrine problems, one had 
had a preconization alDOrtion, six had had at least one postconization full-term 
deliA'Cry. In four, no cause aaus cA'ident, but all of these cases had Avell healed 
eeiwices. 

Of the five AAdio miscarried, tAA-’o had premature rupture of the membranes, 
one had lobar pneumonia, one had a serious automobile accident, and the last 
one had been doing an excessive amount of automobile riding. 

Sterility has been mentioned as a possible result of conization. There 
are many causes of sterility, but Ave see no reason to think that conization, done 
Avith. reasonably accurate technique, is one of them. In fact, it seems quite clear 
that conization puts the cervix in so much better condition in cases of ceiwicitis 
that it is a definite aid in overcoming sterility. One of our sterility-problem 
patients had four full-term deliveries after conization. 

Wide conization for cervicitis led to the discoveiy of early nteiine cancer 
in 16 patients. Eight of the 16 had earl.y carcinoma of the cervix. This empha- 
sizes the importance of remoAing the affected tissue in a condition for micro- 
scopic check of all of it. One of the cervix-cancer patients refused treatment 
and is dead. The other seven aa'ci'c aliA’c Avithout recurrence; tAVO, 12 years; one, 
11 years; one, 8 years; tAVo, 4 years; and one, 2 years, after treatment. These 
findings emphasize the importance of eliminating this irritated battlefield of 
epithelia promptly instead of Avaiting for the first sign of cancer and tlien tr.Aang 
to catch Aip Avith it.. 

There AA'ore eight cases of carcinoma of the endometrium discovered at 
the lime of conization by curettage, Avhich is done routinely Avith conization. 
All eight Avere alive and avcII: Iavo, 10 years; one, S years; one, 7 years; tAvo, 
4 years; and Iaa'o, 1 year after Irealincnt. Some men advi.se against curettage 
in conjunction Avith cervical operations, but these cases dcmon.strate the im- 
portance of doing it in every case. 

I71 regard to prevention of cervix cancel’ b.A' Avide conization for chronic 
cervicitis, 110 cervix cancer occurred in the 1005 cervicitis cases dui’ing the 
jierinds of oh.'^ervation. and 407 of them Avere ob.sorA'cd for five to fourteen 
years. 

Summary and Conclusions 

Brief historical Jiotos sketch important steps in the efforts, from the early 
daA’s of evnecology, to create an effect ia’c and simple ojieration for eradicating 
chronic cei vicitis. 

Wv studv of the problem resulted in dcA'ising a special electrode and tech- 
nique for making Avide conization witii the high-tension cutting cui-renl. After 
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the time of conization, and consisted of an everted lateral edge or some other 
minor defect in healing, requiring light touching with cautery. Our suturing 
technique of recent years, shown in Fig. 7, has almost stopped these edge ever- 
sions. Seven hundred twenty-seven cases received this suturing. The remaining 
40 patients required late minor treatment for removal of polyp or iruncture of a 
e3^st or linear cauterization for a small area of erosion or eversion. We ^vere able 
to check on all but eight of the questionnaire patients who answered “yes” on 
discharge. Those having cervicitis are included in the retreatment group, and 
the eight we were unable to check were counted as recurrent cervicitis. 


TiVBLE III. Reoperation Cases, With Details 



1 


1-2 1 

2-5 

6-12 




NO. 

yr. 

YR. 

YR. 


Eeoperation for 

Plastic operation 


n 

1 


(Dudley operation) 

stricture 

Hysterectomy 



1 


(Also pyometra) 

Eeoperation for | 

Reconization 

1 10 


2 

7 


cervicitis | 

Excision cervix 

1 

Bfl 


1 

(Excision of cervical stump) 

Total 1 


14 

3 1 

3 

8 



Counting the 14 eases reoperated upon and the 13 strictures requiring only 
office dilatation and the other 54 eases requiring some minor treatment to com- 
plete the cure and the 8 uncertain eases from the questionnaire, there were, 
in all, 89 cases requiring some later treatment — some for a condition persisting 
from the conization and some for a new development, such as polyp or 
cervicitis following labor or infection. In this group there were 48 cases in 
which our present suturing technique was not used, 36 in which no tube was 
placed at operation, and 11 in which a radium treatment was given in conjunc- 
tion with the wide conization. 

Tailing up the matter of labor after conization, in our series there were 75 
patients who conceived, having a total of 95 pregnancies. There were 63 de- 
liveries at or near term, 49 of which were firet deliveries following conization, 
details of which are shown in Table IV. 


Table IV. First Deliveries Sebsequent to Conization 



No difficulty | 

44 



49 

First, postconiza- 

Difficult dc- 

4 

Cesarean section. 
Ages 42, 39. 34, 
38 

Two, because of previous diffi- 
cult deliveries. One, head too 
large. One, several indica- 
tions 

tion deliveries 

at or near term 

liveries i 

1 

1 

Difficult foi’ceps 
delivery 

f 

Pour previous difficult deliv- 
eries, all over 10 lb. This 
one 10% Ib. Fractured clav- 
icle due to size. No trouble 
with cervix. 


The indications for the four cesarean sections were as follows : one elective 
section because of disproportion between pelvic inlet and size of fetal head ; two 
were done because of previous long, hard labors terminated by difficult forceps 
deliveries. Both of these were sterilized, one had had two previous children and 
the -other, who was 42 years of age, had had one previous child. The fourth 
patient who had a section was oared for bj’- an out-of-town doctor. She was 38 
years of age, had had two children and one abortion, and had her last child 
sixteen years previous to .the section. With this labor she was two to four weeks 
postmature and she had a large child. After an eight-hour labor, with one- 
finger dilatation, a section wa^ done and an eight pound, eleven ounce babj’’ 
was delivered. The patient was sterilized bj* tubal ligation. The doctor stated, 
“I do cesarean sections quicker than you would in a large medical center, for 
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or near term. Forty-nine of these were first deliveries following the conization, 
as detailed in Table IV, and in none of them were we able to show evidence of 
trouble from the conization. 

Our experience indicates that there is no substantial reason for denying 
the benefits of conization to women of childbearing age. In fact, we feel it is 
strongly advisable that they be relieved of the chronic discomfort of cervicitis 
and of the cancer menace it carries, and be thus put in better condition for 
future childbearing. 

4. The importance of the outlined conization procedure in the diagnosis of 
early cancer of the uterus is sho^vn by the fact that in this series wide coniza- 
tion for cervicitis led to the discovery of early carcinoma in 16 patients 
(8 cervical and 8 endometrial). Endometrial curettage is combined with vdde 
conization routinely, as explained in the description of our technique. One of 
tlie cervix-cancer patients refused treatment and i.s dead. All the other 15 
cancer patients were alive and well because the conization and accompanying 
curettage brought early discoveiy of the cancer and prompt treatment. 

5. Wide conization for cervicitis definitely reduced the incidence of sub- 
sequent cervical carcinoma. None of the • 1005 cervicitis patients developed 
cervical cancer during the periods of observation. 

The estimated rate of uterine cancer in gynecologic patients generally is 
4 per cent.-'"’ The ratio of cervix to corpus cancer varies much in different series, 
the average being about 5 to 1, or 80 per cent cervix,®^ which gives a rate of 3.2 
per cent for cervix cancer in gynecologic patients in general, and it certainly 
would be higher in a cervicitis group. Applying the rate of 3.2 per cent to 
the 1005 cervicitis patients, we find there would have developed 32 cervix can- 
cers in the group. Considering the periods of observation and making generous 
allowance for possible developments after observation, we feel justified in claim- 
ing that the’ removal of the chronic cervicitis prevented cervix cancer in at least 
25 of these women. 
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devising the electrode and securing its manufacture in 1933, it was subjected 
to extensive testing, not only by myself l3ut by several other members of the 
G 3 niecological Staff of Washington Universitj’^ and Barnes Hospital, and a re- 
port of this work vuth a description of the new electrode was published in 1935, 
and a further I'ei^ort covering additional cases was made in 1939. 

In this 1948 paper there is presented a detailed analj’sis of a series of 1021 
cases of wide conization for cervicitis, 634 of which were followed for two to 
fourteen j'ears. Tliis analj’-sis of our experiences gives a basis for definite 
answers to the five questions which prompted the studj’-. These questions will 
be answered here in the order in which thej'’ are given at the beginning of the 
tabular anal^’^sis : 

1. Wide conization with suturing heals as well and gives as good ultimate 
results as the excellent Sturmdorf operation, and without the profuse bleeding 
and troublesome hemostatic measures which constitute a regular feature of the 
Sturmdorf procedure. 

2. Postoperative bleeding was not troublesome, owing to the hemostatic 
effect of the high-tension cutting wire. In the eleven cases in which there 
was some postoperative bleeding, in one it was not from the cervix but from 
the endometrium and was stopped by curettage. In each of the other ten cases, 
it was controlled b.y a single tamponade. The use of routine suturing, as shown 
in Figs. 7 and 8, has practicalh'’ eliminated bleeding. In the series, 727 cases 
were sutured, the unsutured or partial^ sutured ones dating largely from the 
earlier and experimental j'^ears. 

Stricture occurred in onlj' sixteen of the 1005 cervicitis cases during the 
periods of observation. Most strictures can be handled by office dilatation, onlj'’ 
three of the sixteen in our series requiring retreatment in the hospital, as shown 
in Table II. Concerning routine postoperative dilatation as prophjdaetic for 
stricture, we have concluded that it is better to leave the internal os undisturbed 
except when there is evidence of trouble there. The reasons for this conclusion 
have alreadj'- been detailed. 

The other additional treatments required for persistent or recurrent cervi- 
citis or for poljqD or cj’^st or other minor condition have alread.y been considered 
in detail in the analysis and tables. 

As to the percentage of cures from the primar.y conization in the 1005 pa- 
tients followed for cervicitis, fhere were 14 who required reoperation (Table 
III), 67 who required some additional minor treatment to effect a cure, and 
eight from the questionnaire who still had some undescribed discharge and pre- 
sumably needed some additional treatment — giving 14 failures and 75 improved. 
Subtracting the 89 from 1005 gives 916 (91 per cent) cures by the primary 
conization. Additional cures were obtained bj’’ the secondary treatments. 

Wide conization for cervicitis combines well with other operations, both 
vaginal and abdominal. In those cases in which a, hj^sterectomj’" must be supra- 
vaginal instead of complete, conization is pai'tieularW helpful in eliminating the 
menace of continuing cervicitis in the cervical stump. 

3. As to the question of conization <iausing difficulty with subsequent labor, 
in this series of 1005 eonized patients, there were 63 subsequent deliveries at 
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Dr. Crossen has presented a commendable and careful analysis of his end results and 
they speak for themselves. 

DE. HARVEY B. MATTHEWS, Brookljm, N. Y. — ^As lias been stated, there are a 
multiplicity of methods for the treatment oE chronic cervicitis. No one is ideal but some 
are superior to others largely because the operator using his favorite procedure is more 
proficient in its execution. 

I wish to present the following classification of chronic infections of the cervix, which 
we believe is of great help in choosing the best method of treatment ; 

Group 1. The recently lacerated cervix (of three to twelve weeks’ duration) witli 
superficial infection; or the nulliparous cervix, the seat of mild gonorrheal or nonspecific 
infection u’ith or without slight erosion and no cyst formation. 

Group 2. The lacerated, eroded cer-vix of from three to twelve months’ duration with 
somewhat more extensive and deeper infection than in Group 1 and perhaps a few super- 
ficial cysts. This may obtain in a moderately deeply infected nulliparous cervix. 

Group 3. The lacerated, eroded, everted cervix of two to tire or more years’ duration, 
moderately deeply infected and hypertrophied usually with visible cysts. A similar condition 
is present in the deeply infected nulliparous cervix with or without erosion and cyst forma- 
tion. 

Group 4. The neglected lacerated, everted, eroded, hypertrophied, cystic cervix, deeply 
and extensively infected and of long duration (fifteen to forty years). Rarely the nulliparous 
cervix may be similarly deeply and extensively involved. 

This classification is simple and gives a thumb nail picture of the extent of the gross 
pathology present. It, fuVthermore, alTords a convenient way of applying the various meth- 
ods of treatment for each group. For example, we use the small nasal type of cautery for 
Groups 1 and 2 and for a few eases in Group 3. Conization is an excellent procedure for 
Group 2 and many cases in Group 3. Lately we have been using it more frequently than 

formerly because we feel it has advantages over the cautery for the deeper seated chronic 

infections. For Group 4 we invariably employ the Sturmdorf operation. 

We do not believe, however, that wide conization without suturing is entirely safe. 

Permanent hemostasis is uncertain and .•'tenosis of some degree is frequent and, in some 

cases, of .such a degree as to require hospitalization for treatment. We have had very little 
experience with wide conization followed by suturing as described by Dr. Crossen. Certainly 
his results are e.xcellent — 91.4 per cent cured. However, tliere were 89 cases that required 
some form of later treatment because of wide conization. Sixteen of these wore real stric- 
tures of the cervical canal and ton cases had postoperative bleeding that called for treat- 
ment. No bleeding case, however, was of a serious nature. 

We cannot agree that this procedure requires less time, is easier to perform, and is 
preferable to the Sturmdorf operation. We still prefer the latter operation because, in our 
hands, it has all- the 'advantages of conization ‘witli suturing and few, if any, of its disad- 
vantages. Under ordinary circumstances it takes no longer to perform ; hemostasis is cer- 
tain; the biop.Kv .specimen is just as adequate for jnicroscopic .study; stenosis of the canal 
should abnost never occur (we have had one case in twenty-five years’ experience); and 
tlic incidence of complications during pregnancy and labor is not appreciably increased. 

In condition, it cannot bo denied that one of the most' important claims for conization 
(anv tjq)c), but paiticnlariy with the viide type, is that it nlway.s furnishes an excellent 
biopsv .specimen for microscopic exaniiitation.' It. furthermore, provides excellent therapy 
in experienced liand.s and is frequently superior to cauterization of any type. We do not, 
however. a"rec, at least at the pre.sent time, that wide conization with suturing is preferable 
to the Sturmdorf operation whicii Iia«. in our hands, all the advantages .and very few, if any, 
of the disadvantagt'.s of wide conization with suturing. 

DR. .TOE V. MEIGS, Bo.-.ton. Ma's. — 1 have iduay... felt that cauterization of the 
cervix, other than light catiterization of the cervix following delivery, had very little place 
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Discussion 

DR. VALTER T. DANNREUTHER, New York City. — At the time when conization of 
the cervix with the high tension electric spark was originated by Hyams in 1926, Sturmdorf ’s 
tracheloplastic operation enjoyed considerable popularity as a means of removing infected 
and diseased cndoccrvical glands. The objectives of the two procedures were quite similar, 
and neither was intended to supplant light cauterization with a fine wire tip for simple 
ectropion; nor removal of the ccia-ix for an extensively scarred, bulky, and cystic portio. 
The main purpose of both tracheloplasty and conization was to remove all of the infected 
cndoccrvical glands with minimum damage to, or sacriiice of, the adjacent tissue, and they 
were never intended for lesions on the portio. The chief disadvantages of the Sturmdorf 
operation were the necessity for prolonged hospitalization and anesthesia, and the demonstra- 
tion by Wolfe of Brooklyn in some 200 case.s that, in many, islands of infected glands near 
the internal os escaped excision by the operation. Using the original electrode designed by 
Hyams, a high tension cutting current, a fifty per cent cocaine solution for local anesthesia, 
and correct technique, conization can bo done as an office and clinic procedure, and the extent 
of tissue removal is easily within the control of the operator. 

It would be difficult to compile statistics from the huge number of cases in which 
conization in both private and clinic patients has been done by the members of the gyne- 
cological staff at the New York Post-Graduate Hospital alone during the past twenty-two 
years, but I can say that we have never had occasion to modify the original equipment or 
technique in the slightest degree. In properly selected cases, subsequent serious bleeding, 
persistence of Icucorrhea, cervical stenosis, and dystocia at the time of labor have never been 
a problem. 

The Hyams electrode conforms to the anatomic fusiform contour and length of the 
cervical canal, and usually excises the endocervix to the depth of one-eighth of an inch. The 
high frequency machine must generate a fine, high tension, smooth, cutting current with a 
minimum of coagulation. 

I feel somewhat handicapped in discussing Dr. Crossen ’s presentation because he is 
evidently now utilizing the desirable features of conization as part of a procedure which 
provides for a much wider removal of tissue on the surface of the portio and includes many 
of the features of a surgical tracheloplasty plus the use of a drain and even radium in some 
cases, and I have had, no experience with it. For mere erosion alone surrounding the ex- 
ternal os, or complicating chronic infections of the endocervical canal, we have not found 
a wide excision in this area necessary, as the subsequent contraction and retraction follow- 
ing the use of the Hyams’ electrode have been adequate. What Dr. Crossen has done is to 
combine the principles of conization and Sturmdorf ’s sutures in a way which enables him to 
deal satisfactorily with practically all cases of endocervicitis regardless of the extent of the 
involvement of tissue. I thoroughly agree with his objection to the use of coagulation, but 
still feel that the fine wire cautery tip, total removal of the cervix, and hysterectomy have 
their place in some cases. It seems that Dr. Crossen ’s composite operation is a competitor 
with Sturmdorf ’s tracheloplasty for an extensively pathologic cervix, rather than a substi- 
tute for the original conization technique. 
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possibility of future childbearing. The other half of the patients in this reported series were 
past 40 years of age and the involuting uterus and ovaries in such patients do have a cer- 
tain cancer potential. This latter group can be further subdivided into those in whom the 
chronic cervicitis was the only lesion demanding treatment, and those who had some additional 
condition needing treatment, such as a myoma. In this last group, I agree with Dr. Meigs that 
hysterectomy and bilateral salpingo-oophorectomy is the procedure of choice in patients who 
are good operative risks. In the group with no complicating condition, this extensive ab- 
dominal operation seems to me a very drastic treatment for a small but important lesion 
which, as has been shomi, can easily be cured by a comparatively simple procedure which 
gives excellent results in a very high percentage of the cases. I am sure that had I advised 
hysterectomy in every ease needing wide conization many would have had nothing done. 

Dr. Dannreuther mentioned the excellent results obtained by the use of the Hyams 
electrode. As mentioned in the paper, we found this electrode excellent for use on the less 
extensive cases and we used it as an office procedure, but for the type of case under discus- 
sion it was entirely inadequate. 

Dr. Baer states that most cases of cervicitis can be handled by deep cautery. Extensive 
deep cautery, such as would be needed in extensive, deep cervicitis, has the same disadvantages 
as coagulation, namely the tissue is not preserved for complete microscopic examination, and 
healing is delayed by the sloughing tissue. He says that the Sturmdorf operation need not 
be a bloody one if lateral sutures are placed before the conical excision. We formerly did 
the Sturmdorf operation aivd the lateral and cii'cular sutures did help to reduce the amount 
of bleeding but it was still considerably greater than we get with wide conization. One must 
use any new procedure and get used to it before dropping a reliable method such as the ex- 
cellent Sturmdorf operation. We have found, as stated in our paper, that wide conization 
with suture combines the good points of the Sturmdorf operation with the desirable features 
of the cutting current. 

Dr. Matthews’ classification of the varying degrees of chronic cervicitis and the treat- 
ment applicable to each type is very helpful. Our cases fall under his third and fourth groups. 
He states that he has found the Sturmdorf operation gives excellent results. He has not 
tried wide conization and li is my hope that he will give it a trial for his broad knowledge 
and e.xcellent contributions in this field are well known and his evaluation of results would 
be helpful to all of us. 

(Additional jiapcrs presented at this meeting will he included in the Fchruary issue. J 



Volume S7 
Number 1 


WIDE CONIZATIOK OP CERVIX 


205 


in the modern attack upon the diseased cervix. Unquestionably good results -will be ob- 
tained in some cases. The lasting cure of the diseased cervix and the removal of all of the 
diseased tissue can only be accomplished by removal of the entire cervix. Amputation, 
cauterization, and conization at best remove only part of the cervix and although the cervix 
may heal and look well from the outside, yet diseased tissue may well be buried behind the 
repair, amputation, or cauterization. If the cervix is truly diseased and needs wide coniza- 
tion it should be more safely handled by total hysterectomy with removal of the entire cervix. 
Tlie fact that cancer of the cer\dx was foimd in eight cases (1.2 per cent) and cancer of 
the endometrium in eight cases (1.2 per cent) argues that (except for Dr. Crossen’s good 
fortune) conization is not the proper treatment of the diseased cervix and the bleeding 
uterus. 

It is my opinion, in these days of modern surgery, that cross cuts should be eliminated 
in favor of complete eradication of tissue that is so diseased that radical cauterization is 
deemed necessary. If patients are to have more children, it is better to do the simplest pos- 
sible treatment as a palliative and, at a later date, when childbearing is over, a radical pro- 
cedure removing all diseased tissue. 

As I have the opportunity in after years to view cases of mine that had a conization, 
repair, or cauterization of the cervix, the fact is obvious that these operations simply buried 
diseased 'tissue; cystic areas can be seen bulging from behind the healed-over cervical epithe- 
lium. This sort of treatment must constitute a menace to patients and, in my own practice, 
I have had two such patients develop a cancer of the cervix. I believe that in a few patients 
this treatment can be considered but that for the great majority of patients with diseased 
cervices total hysterectomy is far safer, more conservative, and much more protective. 

I must confess that I do not agree with Dr. Crossen’s treatment of the diseased cervix. 

DR. JOSEPH L, BAER, Chicago, 111. — I feel impelled to register a double-barreled 
comment, one in connection with the interesting compilation presented by Dr. Crossen and 
one in connection with the comments just read and emanating from Dr. Meigs. I have found 
cauterization to be completely adequate for all the minor types of visible cervical lesions ex- 
cepting those which under biopsy proved malignant. This refers to the ordinary erosions, 
the tremendouslj' hypertrophied erosions, and multiple Nabothian cysts of all sizes. For all 
of these conditions, I have found the actual cautery to be completely adequate. Our pro- 
cedure has been, and is, a thorough cauterization in a single sitting, in the ofSce and without 
anesthesia, the patient being ambulatory thereafter, and being observed for four to six weeks 
thereafter until the entire cauterized area is thoroughly healed. 

The number of hemorrhages, occurring usually^ at the time of separation of the slough, 
has been so small as to be completely negligible and completely controllable in the office. 
There have been no sjauptom-producing strictures of the cervical canal. The number of stric- 
tures of the external os has been exactly two. Each was relieved by office dilatation. 

For the very severe, markedly hypertrophied cejvices with deep bilateral lacerations, i.e., 
truly diseased cervices, it is entirely appropriate to do the Sturmdorf operation. In that 
operation a suture placed bilaterally on the descending branches of the uterine arteries com- 
pletely controls the bleeding and brings about easy and relatively dry repair of the Sturmdorf 
type. MHien there is uterine pathology, it is desirable to remove the cervix with the uterus. - 
We have gone almost entirely from supravaginal hysterectomy to total hysterectomy. 

DR. CROSSEN (Closing). — There seems to be some confusion as to the type of case 
in which wide conization is indicated. We use it in cases of extensive chronic cervicitis with 
deep-seated cysts, such as the cases described in groups three and four of Dr. Matthews’ 
classification. These are the cases in which we formerly did the Sturmdorf operation. Wide 
conization is a hospital procedure and it cannot be compared rvith office cauterization which 
is used in less extensive cases. 

Dr. Meigs’ discussion is not only a condemnation of wide conization but applies equally 
to any cervical operative procedure designed to remove the affected area. Nearly one-half of 
the patients in our series were in the child-bearing period. They wished to be relieved of the 
troublesome discharge and the menace of future carcinoma, and yet ndshed to preserve the 
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American Board of Obstetrics and Gynecology, Inc. 

The next written examination and review of case histories (Part I) for all candidates 
will bo held in various cities of the United States and Canada on Friday, Feb. 4, 1949. 

Arrangements will be made so far as is possible for candidates to take the Part T 
examination (written paper and submission of case records) at places convenient for them. 
Candidates who successfully complete the Part I examination proceed automatically to the 
Part II examination to be held May S to 14 inclusive, 1949, at the Hotel Shoreland, Chicago, 
Illinois. Notice of the exact time and place of the Part I and Part II examinations 
will be sent all candidates well in advance of the examination date. Closing date for reap- 
plications for admission to the Part II examination will be April 1, 1949. 

New Bulletins are now available for distribution upon application and give details 
of all changes in Board requirements and regulations made at the annual meeting of the 
Board held in Washington, D. C., Maj' 16 to May 22, 1948. These relate both to candidates 
and to hospitals conducting residency services for training. 

Application forms and Bulletins are sent upon request made to 

American Board op Obstetrics and Gynecology, 
1015 Highland Building, 

Pittsburgh 6, Pennsylvania. 


The following physician is to be included in the list of Diplomates certified by this 
Board : 

Whitely, James Meacham, 508 Medical Arts Building, Portland, Oregon, born 1913, 
received M.D. from University of Oregon in 1938. 

Paul Titus, M.D., 
Secretary. 
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Cleveland Obstetrical and Gynecological Society. (1947) President, Robert E. Eaulkner. 

, Secretary, G. Keith Folger, 10515 Carnegie Ave. Meetings on fourth Tuesday of 
September, November, January, March, and May at University Club, 3813 Euclid Ave., 
Cleveland 15, Ohio. 

New Jersey Obstetrical and Gynecological Society. (1947) President, Herschel Murphy. 
Secretary, Benjamin Daversa, Spring Lake, N. J. Meetings semiannually. 

Honolulu Obstetrical and Gynecological Society. (1947) President, Frank C. Spencer. 
Secretary-Treasurer, H. McLeod Patterson, 202 King Kalakaua Bldg., Honolulu, 
Hawaii. Meetings third Monday of each month, Mabel Smyth Building. 

Oregon Society of Obstetricians and Gynecologists. President, Duncan R. Neilson. Secre- 
tary-Treasurer, David M. Baker, 520 Mayer Bldg., Portland 5, Ore. Meetings held on 
third Friday of each month from October to May. 

National Federation of Obstetric-Gynecologic Societies. (1945) President, Ralph E. Camp- 
bell. Secretary, Woodard D. Beacham, 429 Hutchinson Memorial Bldg., New Orleans 
13, La. 

Dayton Obstetrical and Gynecological Society. (1937) President, A. D. Cook. Secretary, 
L. 0. Frederick, 413 Third National Bldg., Dayton 2, Ohio. Meetings, third Wednesday 
monthly from September through June at the Van Cleve Hotel. 

Dallas-Fort Worth Obstetric and Gynecologic Society. (1948) President, Asa A. Newsom. 
Secretary, A. W. Diddle, 2211 Oak Lawn Ave., Dallas 4, Texas. Meetings in spring 
and fall. 

Queens Gynecological Society. (1948) President, Moses Cohen. Secretary, George Schaefer, 
112-25 Queens Blvd.j Forest Hills, N. Y. Meetings held third Wednesday in February, 
April, October, and December, at the Queens County Medical Society Bldg. 

Mississippi Association of Obstetricians and Gynecologists. (1947) President, Walter 
Simmons. Secretary, Richard H. Street, Jr., The Street Clinic, Vicksburg, Miss. Meet- 
ings held semiannually. 

Florida Obstetrical and Gynecological Society. President, Charles J. Collins. Secretary, 
Dorothy D. Brame. Orlando, Fla. Next annual meeting, Belleair, April 10, 1949. 

South Carolina Obstetrical and Gynecological Society. (1946) President, Manly E. Hutchin- 
son. Secretary, J. Decherd Guess, 200 E. North Street, Greenville, S. C. Meetings held 
in spring and fall. 

Buffalo Obstetrical and Gynecological Society. (1946) President, W. Herbert Burwig. 
Secretary, Clj-de L. Randall, 925 Delaware Avenue, Buffalo, N. Y. Meetings held on 
the first Tuesday of October through May at the Saturn Club. 

El Paso Gynecological Society. (1948) President, F. A. Snidow. Secretary-Treasurer, 
C. C. Stapp, 800 Montana Street, El Paso, Texas. 
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St. Loiiis Gynecological Society. (1924) President, A. N. Arneson. Secretary, Paul F. 
Fletcher, 634 North Grand Ave., St. Louis 3, Mo. Meetings second Thursday, October, 
December, February, and April. 

San Francisco Gynecological Society. (1929) President, Albert M. Vollmer. Secretary, 
Daniel G. Morton, University of California Hospital, San Francisco, Calif. Regular 
meetings held second Friday in month from October to A.pril, University Club, Sab 
Francisco, or Claremont Country Club, Oahland, Calif. 

Texas Association of Obstetricians and Gynecologists. (1930) President, Warren E. 
Massey. Secretary, George F. Adam, 4115 Fannin St., Houston 4, Tex. 

Michigan Society of Obstetricians and Gynecologists. (1924) (Formerly the Detroit Ob- 
stetrical and Gynecological Society.) President, 0. W. Picard. Secretary, Carl F. 
Shelton, 910 David Broderick Tower, Detroit 26, Mich. Meetings first Tuesday of each 
month from October to May (inclusive). 

Central New York Association of Obstetricians and Gynecologists. (1938) President, 
Raymond J. Fieri. Secretary, Nathan N. Cohen, 713 E. Genesse St., Syracuse, N. Y. 
Meets second Tuesday of September, November, January, March, and May. 

Alabama Association of Obstetricians and Gynecologists. President, Gilbert F. Douglas. 
Secretary, Hunter Brown, 1922 South Tenth Ave., Birmingham, Ala. 

San Antonio Obstetric Society. President, I. T. Cutter. Secretary, S. Foster Moore, Jr.. 
San Antonio, Tex. Meetings held first Tuesday of each month at Gunter Hotel. 

Seattle Gynecological Society. (1941) President, Donald J. Thorp. Secretary-Treasurer, 
Charles D. Kimball, 734 Broadway, Seattle 22, Wash. Meetings held on third Wednesday 
of each month, Washington Athletic Club. 

Denver Gynecological and Obstetrical Society. (1942) Secretary, Warren W. Tucker, 1820 
Gilpin St., Denver 6, Colo. 

Wisconsin Society of Obstetrics and Gynecology. (1940) President, Henry A. Sincock. 
Secretary-Treasurer, Edith IMcCann, 425 East Wisconsin Ave., Milwaukee 2. Meetings 
held in May and October. 

San Diego Gynecological Society. (1937) President, P. L. M.artin. Secretary, Albert P. 
Kimball, 233 “A” St., San Diego, Calif. Meetings held on the last Friday of each 
month. 

North Dakota Society of Obstetrics and Gynecology. (1938) President, Ralph E. Leigh, 
Grand Porks. Secretary, G. Wilson Hunter, 807 Broadway, Fargo, N. D. 

Virginia Obstetrical and Gsmecological Society. (1936) President, Walter McMann. Sec- 
retary-Treasurer, L. L. Shamburger, State Health Department, Richmond, Va. Next 
meeting not amiounced. 

Columbus Obstetric and Gynecologic Society. (1944) President, Dana Cox. Secretary, 
Zeph J. R. Hollenbeck, 9 Buttles Ave., Columbus, Ohio. Meetings held fourth Wednes- 
day of each month. 

Naussau Obstetrical Society. (1944) President, Robert S. Millen. Secretary-Treasurer, 
Peter La Mariana, Williston Park, L. I., N. Y. Meetings, bimonthly from October to 
' May. 

Bronx Gynecological and Obstetrical Society. (1924) President, H. J. Lesnick. Secretary, 
Mark Daniel, 2344 Davidson Ave., Bronx 53, N. Y. Meetings, fourth Monday monthly 
from October to May. 

Washington State Obstetrical Society. (1936) President, John H. Piorino, Everett. 
Secretary, C. Wendell Knudson, Medical and Dental Bldg., Seattle, Wash. Meetings, 
first Saturday of April and October. 

Kansas City Obstetrical and Gynecological Society. (1922) President, Joseph G. Webster. 
Secretary, William C. Mixson, 320 W. 47th St., Kansas City, Mo. Meetings, last Thurs- 
day, September, November, January, and March; first Thursday, May, University Club. 

Los Angeles Obstetrical and Gynecological Society. (1914) President, L. G. Baldwin. 
Secretary -Treasurer, Gordon Eosenblum, 6333 Wilshire Blvd., Los Angeles 36, Calif. 

North Carolina Obstetrical and Gynecological Society. (1932) President, Wallace B. Brad- 
ford. Secretary, Richard B. Dunn. Meetings semiannually. 

The Society of Obstetricians and Gynecologists of Canada. (1944) President, William A. 
Scott. Secretary, James Goodwin, 516 Medical Arts Bldg., Toronto, 5. Meetings held 
annually, date of next meeting to be announced later. 

Akron Obstetrical and Gjrnecologlcal Society. (1946) President, S. B. Conger. Secretary- 
Treasurer, Alven M. Weil, 1030 First National Tower, Akron 8, Ohio. Meetings held 
third Friday of January, April, July,, and October, City Club of Akron, Ohio, Bldg. 

Minnesota Society of Obstetrics and Gynecology. President, Russell J. Moe. Secretary, 
John Haugen, 100 E. Franklin, Minneapolis, Minn. Meetings held spring and fall. 

Miami Obstetrical and Gynecological Society. (1946) President, Homer L. Pearson. Sec- 
retary, John D. Milton, 1104 Huntington Bldg., Miami, Fla. Meetings, second Thurs- 
day in January, March, May, and November. 
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(Figs. 1 and 2.) In this case a mass of hemangiomatous channels pervades all of the myo- 
metrium. In two other instances the hemangioma was found only in the lower third of the 
corpus. In each case the uterine veins were huge and tortuous. I have no way of telling in 
what way the two conditions are linked. However^ the presence of huge pelvic varicosities 
involving mainly the uterine circulation and the progressive intensification of pelvic symptoms 
over a period of years hints at an acquired factor. We expect to describe this condition in 
greater detail in the near future. 



Fiff. 1. Fig. 2. 

Fig. 1. — Corpus Uteri, 10 l)y 7 by 7 cm. Progrcs.sivo severe tlysmenorrhea anil mcnor- 
rliagia. Xuliipara, aged 3.7 years. Preoperative diagnosi.s ; aclenomyosis. 

Fig. 2. — Cavernous intercommunicating bloodspaces lined with a single layer of endo- 
thelial cells permeate tlie entire myometrium. 

FE. TAYLOE (Closing). — Both the discussers and I myself have appealed constantly 
to the past. This has been necessary because the concept which has been presented is not 
today a conventional one. Consequently, while this material was being worked up, the 
literature was gone over carefully to find ns many supporters as possible for (Iiis thesis. 

Acfually, this subject is one which is very modern and one which in most branches of 
medicine is being activclj’ investigated. I refer particularly to tlic vast group of di.sordcrs 
that arc being studied under the general temr of psychosomatic medicine. It has come to he 
believed that various types of disorder arc dne to the effects of emotion upon the smooth 
muscle of hollow visce.ra and blood vessel walls. In many of these other areas, methods of 
precision arc gradually being developed and the factors afTocting vascular and intestinal 
function arc being measured. Wc are at a point where wo may soon be able to apply .similar 
concepts and methods to explain menstrual and other gynecologic symptomatology. 
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the vessels, the excitation of the lymph tracts that discharge the lymph, is sufficient to pro- 
duce inflammation without an infection. This may readily proceed to a true fibrosis wdiich is 
described by the essayist. 

1 tend to discredit the endocrine factor in producing this congestion syndrome. It is 
interesting to note that while the older literature was scattered, that is due simply to the fact 
that each man wrote upon the subject that he was engaged in studying at the moment. To 
Dr. Taylor we owe the whole putting together of this syndrome, except that he left out tlie 
headache and the indigestion, which is probably also due to the same cause. 

Lastly, I should like to point out that while the essayist has noted that major surgery 
is much decried, in Dr. Taylor’s whole series of patients but one was classified as completely 
cured and that was by hysterectomy. 

DR. WILLARD R. COOKE, Galveston, Texas. — ^^Ve should be grateful to Dr. Taylor for 
reviving a concept of real importance which, as we all know, has more or less lapsed from 
our gj’necologic consciousness. My own interest dates to the carlj' years of association with 
a Chief who, as was customary in those days, operated on all cases of retroversion. In 
attempting to find out why the majority of these patients had no symptoms, I finally became 
convinced, to a reasonable degree of certainty, that the symptomatology varied directly with 
the degree of congestion and the resultant changes in the tissues drained by the veins in- 
volved. Later, a correlation was established between congestion originating in the genitals 
and symptoms referable to adjacent viscera. The best example in this group is the vesical 
symptomatology so frequently seen in connection with fibromyomas and commonly attributed 
to “pressure” of a nodule upon the bladder. Almost unbelievable distention of the bladder 
commonly occurs without vesical symptomatology: whereas the entire subjeefive symptoma- 
tology may be referred to the bladder in cases of very small nodules contiguous to it. Cystos- 
copy discovered that the vesical symptomatology was in direct proportion to capillary and 
venous engorgement in the wall of the bladder, not always contiguous to the fibromyoma. 
Still later, a relationship between genital congestion and symptomatology, and dysfunction 
and disease primary in adjacent viscera was reasonably established, the most familiar example 
being in cases of the spastic colon-colitis sequence. Finally, circulatory disturbances due \o 
endocrine and psychic factors were subjected to study. 

In regard to the tissue changes brought about by long-maintained congestion, we are in 
full accord with Dr. Taylor, very definitely so in the case of fibrosis of the ovary. We feel 
that the concept of “replacement fibrosis,” long held in contempt by pathologists, should 
be revived. We are less certain as to the uterus, because of the extreme variability of the 
histologic characteristics in the enlarge! uteri which he describes. In fact, we are so much 
at sea that in our laboratory we call them merely “big uteri.” I must confess that we have 
never attempted to correlate genital congestion with coccydynia. 

From the clinical aspect, especially in private practice, we have found that the commonest 
cause of pelvic congestion and its sequelae lies most often in the spastic colon-colitis sequence; 
next in the sedentary life, the most spectacular cases being seen in the high school athlete 
who is suddenly transferred to the physical inertia of the life of the typist, the telephone 
operator, or the wife of a well-to-do husband. Next in some order come the cases of ifiiysical 
genital disease, of suppressed or frustrated libido, and of many other abnormalities. 

Altogether, the concept of circulatory disturbances is one which deserves further recog- 
nition and investigation. 

DR. LUDWIG A. EMGE, San Franciqco, Calif. — In connection with Dr. Taylor’s inter- 
esting discussion of vascular disturbances of the female reproductive organs, I like to present 
a vascular disturbance of the uterus infrequently met with. Cavernous hemangioma of the 
myometrium, as far as I know, has not been diagnosed preoperatively probably because the 
symptomatolog}’’ simulates uterine adenomyosis. The rarity of the condition is evidenced by 
the fact that in our extensive pathologic material only three instances of hemangioma of the 
uterus have been encountered. The specimen presented here is the most typical seen by me. 
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similar to diverticulitis of the colon with abscess formation. When tlie urethral 
orifice of the diverticulum is closed by an inflammatory process, then incision 
and drainage through the anterior vaginal wall may be sufficient for cure. 
Diverticula of the urethra never contain all the normal layers of the urethra. 
The sac has a mucosal lining; this, however, may be necrotic or ulcerative and 
difficult to identify. Further evidence that urethral diverticula are congenital 
in origin is found in the fact that some are of a large size, perhaps as long as 
the urethra and 1 cm. in diameter and yet there is no history that an abscess 
has l^een present in the region. Prom many of these urine can l3e expressed 
freely and it usually has an ammoniacal odor. 

Another reason why I cannot agree with the usual theory concerning these 
diverticula is that I am .skeptical regarding the presence of glands in the female 
urethra. I am inclined to agree with Cabot^ that the urethra is devoid of glands 
except for Skene’s glands located on each side of the external urethral meatus. 
I am equally certain that those Skene’s glands have no connection whatever 
with these diverticula. I agree that infection has a definite role in the symp- 
tomatology and that the symptoms depend entireh’- on the degree of infection, 
which may be a low-grade infection or an acute abscess. But I doubt whether 
the infection has much to do with the development of the diverticulum. About 
30 per cent of all women have some degree of urethritis, granular, cicatricial, 
or cystic. This incidence of infection can be easily, and I believe correctly, 
explained on the basis of the exposed position of the urethra. 

Trauma to the urethra and infection, I believe, are most commonly the 
exciting ctiologic factors in the production of symptoms referable to a urethral 
diverticulum. Trauma results from coitus and childbirth. In my series of 71 
surgically treated cases, all except five of the patients were married and 80 per 
cent had had children. In only three cases had Neisserian infection been present, 
so that the inflammatory process in this group must be classed almost exclusively 
as non.s])ecific. For this reason, I belicAm that in the future the divcj'ticulum 
with abscess should be regarded as a nonspecific lesion unless proved to be 
otherwise. 

The average age of the 71 patients was 41 years. Thirty patients were 
from 31 to 40 years of age; 27 from 41 to 50 years of ago; 6 were 30 years of 
ago or less and 8 were more than 50 years of age. None of the patients were 
children. 

Symptoms 

Tile duration of symptoms is important. Symptoms may exist for only a 
few weeks, and ea7i last for thirty-tln’cc years or more, as in one of my cases. 
Most of the patients in my group had sjnuptoms for more than five years; the 
usual stov.v was five to ton years. The cardinal symptoms were pain and fre- 
queney of urination, leakage of urine. d.A'.sparcunia and. finally, a vaginal ma.ss. 

The urinary .s.vmptoms ina.v be mild to sevei'C. Often the urethra does not 
.show any local intlammation at all but the voided specimen will contain large, 
amounts* of pus even though contamination from the vagina is excluded. The 
cathctcrizcd urine may be entii’cly negative and this fact may lead to a mistaken 
diagnosis. On account of the symptoms of uretlu-itis and without much evidence 
of anything else, the urethras of most of the 71 patients in my group had been 
excessively treated with local appliculion.s, heat, and tampons. 



URETHRAL. DIVEETICULUM IN THE FEMALE; A CLINICAL STUDY* 

ViKGIL S. COUNSELLER, M.D., ROCHESTER, MiNN. 

(From the Divismi of Surgery, Mayo Clinic) 

D iverticula of the female iiretlira are not common, nor are they actuall}^ 
uncommon. The symptoms appear bizarre and yet they are diagnostic 
when carefully studied. It seemed to me, with these facts in mind, that the 
findings in 71 cases of diverticulum of the female urethra in which surgical 
treatment was employed at the J\Ia3’'o Clinic and the impressions formed from 
study of these eases Avould be of interest to this association. A much larger 
group' of patients who had small saeculations, deformities, and postoperative 
irregularities or scars which responded to local treatment and dilatations of the 
urethra were studied, but data on these patients are not included in this report. 

This lesion has been laioAvn for many years but practically nothing on this 
subject appears in the current gynecologic literature. Most of the references 
to it and its management have been made by urologists and by some gynecologists 
who have written textbooks on gjmecology which include some excellent dis- 
cussions on urology of the female. Kelly® discussed this lesion in his textbook 
under the subject of suburethral abscess and also alluded to it as a “urethral 
urinary pocket” and uretliral diverticulum. He described it as a pus pocket 
in the urethrovaginal septum from which pus was discharged by a slit in the 
posterior part of the urethra. Te Linde" and AVharton® presented excellent 
drawings of the lesion and its surgical management. Polak,® in his manual of 
gjmecology, referred to it also as a suburethral abscess. Curtis- grouped diver- 
ticula and abscess pockets together and his statement regarding them is signifi- 
cant. He said, “Diverticula and abscess pockets connected Avith the urethra 
may have the same etiology. I have been gradually brought to this view through 
interest in the anatomy of the anterior vaginal AvaU. Let us not assume that 
aljscess pockets are rare, for they are quite common indeed and most often they 
occur as sequelae of gonococcal infections.” Purniss® has AAuitten, I believe, 
tlje most descriptive article on this subject and lie included abstracts of the 
histories and findings in his ten cases. Herman and Greene,^ in 1944, presented 
in detail the figures on incidence of the lesion and gave a good description of 
the symptoms and diagnosis. The}’’ reported six additional cases. 

My studies of this lesion liaA'^e caused me to believe that it is much more 
common than Avas previously believed and I have formed some impressions 
about its management AA’hich I Avish to present briefiy. 

Most authors apparently have concluded that these diverticula ai’e sequelae 
of ]-epeated infections in a urethral gland and most likely are Neisserian in 
origin. After dissecting out a good number of these diverticula, I am of the 
opinion that they originate as congenital defects of the urethra and are sub- 
sequently influenced by trauma and nonspecific infections. They are analogous 
to diverticula of the intestinal tract or bladder in that they do not cause trouble 
unless they are unable to evacuate their contents completely. Any diverticulum 
that cannot empty itself AA’ill become infected and produce an abscess. Diver- 
ticula of the colon are excellent examples. A suburethral abscess to me is 

'’Road, by invitation, at the seventy-first annual meeting of the American Gynecological 
Society, AA’^illiamsburg, A^irginia, May 24 to 26, 1948. 
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excision of tlie diveriiciilnm and repair of the urethra. This can he accom- 
plished in practically all cases except the few in which abscesses are present. 
In these few instances, the orifice of the diverticnlnm may be necrotic and can- 
not be closed by suturing-. A urethral fistula then would result and this fistula 
should be repaired only after all evidence of inflammation has subsided. When 
the inner wall of the diverticulum extends posteriorly along the urethra, it 
usually is intimately attached to the urethra and no attempt should be made to 
se]iarate the wall of the diverticulum from the urethra. To do so may cause 
multiple fistulas. 

Surgical excision may be ditficult unless the diverticulum can be seen 
readily. A retention catheter, No. 18 to 22, should be placed in the bladder as 
a preliminary procedure, so that the identity of the lumen of the urethra is 
always known. The anterior vaginal wall should be mobilized, preferably 
between two small clamps or hemostats and the anterior vaginal wall should be 
opened from just behind the external uretliral meatus to the area of the trigone 
of the bladder. The fascia over the urethra is incised and separated from it 
and the vaginal wall, as in repair of urethrocele. As the surgeon cuts with a 
sharp scalpel directly dovm on the urethra, the diverticulum as a rule begins 
to bulge into view. With the catheter in plaee in the urethra, the diverticulum 
can be distinguished from the urethra. At this point the diverticulum can be 
grasped with a clam]3 and further separated from the surroiinding tissues. 

When the diverticulum is definitely identified, it should be opened and its 
contents, if any, evacuated. The extent and direction of the sac can be ac- 
curately determined by examination of the interior of the sac under direct 
vision. The relation of the inner wall to the urethra can be observed. If the 
diverticulum is firmly adherent to the urethra and at all inflammatory, all of 
the sac should be excised except that small segment along the urethra. The 
orifice in the urethra can be closed with interrupted fine catgut sutures. This 
region should be reinforced by a running suture which closes the fascia over 
the entire urethra including the defect. A catheter is maintained in the urethra 
for only four to five days; the patient then is advised to go to the bathroom 
and void. Subsequent catheterizations are inadvisable. 

Urethrovaginal fistulas which occur subsequent to repair of cystocele, ure- 
throcele, or vaginal hysterectomy could easily be due to a urethral diverticulum 
which was overlooked previously. I cannot tell from my studies on fistulas 
which ones may have been caused in this manner but I strongly su.speet that 
the number is greater tha)i physicians may have thought previously. 

Comment 

Diverticula of the female urethra in all probability originate from con- 
genital defects in the urethra just as do diverticula in any other part of the 
body. They may be qxiieseent, but if nonspecific infection and trauma distiub 
them in any way, symptoms develop. The exposed position of the female urethra 
and the high incidence of non-specific urethritis make it likely that, if a diver- 
ticulum is present, it will sooner or later produce symptoms and require surgical 
excision for a cure. These conclusions are formulated on the basis of 71 patients 
who have been treated surgically. 
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Pain is a significant sjanptoin and its presence should make the physician 
at least suspect the presence of a diverticulum of the urethra. It is of 4 types : 
(1)_ low abdominal or suprapubic, like that usually produced by cystitis; (2) 
perineal, which appears to extend down through the perineal region and rectum ; 
(3)^ vaginal, which usually consists of a sense of pressure or weight in the 
vagina; and (4) pain which frequentlj’- darts upward from the urethra and 
through the vagina to the pelvic organs. Pain in the sites and types described 
appeared in 55 per cent of the 71 cases. 

Leakage of urine or a discharge from the urethra was noted in 40 per cent 
of the cases. Some patients considered this condition a stress incontinence. 
The characteristic leakage is that which immediately follows urination, when 
the patient thinks she has completely evacuated her bladder and is surprised 
to find a subsequent involuntary discharge of a small amount of urine. 

Dysparennia was experienced by 10 per cent of the patients and was a 
complaint of those who had rather acute infiammatory reactions in the anterior 
vaginal wall. 

A mass in the anterior vaginal wall was noted by 40 per cent of the patients. 
These masses were not all abscesses and surprisingly enough Avere not always 
especially tender. The mass may be urine, pus, and sometimes multiple calculi. 
If the history indicates that a diverticulum has been present for a number of 
years, there often Avill be a sense of pressure in the vagina and the anterior 
vaginal Avail may be indurated. This induration may simulate a mass but a 
true mass may not be present. 

The severity of the complaint is also significant. It is out of all proportion 
to that AAfiiieh the physical findings concerning the urethra indicate should 
actually be produced. There is no relation betAveen the complaint and men- 
struation. 

Diagnosis 

Vaginal examination AAuth careful palpation of the anterior Arnginal Avail 
under the entire urethral region may rcAmal some induration or a definite mass. 
Pressure on the mass AAfill cause foul-smelling urine or pus to exude from the 
external urethral orifice unless the orifice of the diverticulum has been occluded 
by the infiammatory process. If there is only induration, the diverticulum can 
be more easily identified if a urethroscope is placed in the urethra and then 
the ui’ethra is palpated over it. 

Cystoscopy is not ahvays successful in identifying the diverticulum. The 
orifice sometimes is not easily seen. In one case, c.ystoscopy AA'^as performed 
seven times before the orifice of the diverticulum could l)e seen and several haA^e 
had cystoscopic examinations more than one time. There may be moi’e than 
one opening to the diverticulum. The opening is usually in the middle third 
of the urethra and in the midline. lioAveA'^er, in some of the 71 eases the opening 
Avas on one or another side of the midline. The diverticulum may extend in anj’’ 
direction along the urethra and occasionally almost encircle it. In a feAV eases, 
the orifice of the diverticulum Avas in the posterior portion of the urethra and 
the diverticula Avere situated under the trigone of the bladder. When the orifice 
can bo identified, a small lead catheter should be coiled in the diverticulum and 
a roentgenogram taken of it. Also, injection of an opaque medium into the 
diverticulum, if possible, folloAved immediately by a roentgenogram aids con- 
siderably in determining the size and direction of the dh^erticulum. 

Treatment 

It has been our experience at the clinic that anj’ local treatment, such as 
massage, dilatation, or instillations, is of no value AA^hen a real diA’-erticulum 
exists. Transurethral incision of very small diverticula for more adequate 
drainage may he useful. The best treatment, hoAvcA'-er, is complete surgical 
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Dr. Counseller ’s large series of 71 cases, in which surgical treatment was employed, prob- 
ably the largest series reported, allows him to speak with authority on the subject. 

DR. LAWRENCE R. WHARTON, Baltimore, IMd. — Dr. Counsellor’s paper falls into 
two parts — the first dealing with the anatomic findings and his conclusions about etiology; 
and the second, with tlie clinical discussion. 

Dr. Counseller’s anatomic findings are interesting. Probably many women liave small 
periurethral diverticula or crypts which are the foci that perpetuate chronic infections of the 
urethra and bladder. Some of these diverticula become large. Tlie small ones are oxlremely 
hard to find, the large ones can be discovered easily by palpating the periurethral regions 
and by expressing the large quantity of pus, much more than would be contained in the 
urethra itself. 

Whether these are all congenital diverticula or whether some begin as infected peri- 
urethral glands, is perhaps an academic question as far as therapy is concerned. Dr. Counseller 
does not believe there are normally any glands around the uretlira, and hence leans toward 
the opinion that these diverticula do not originate in such normal structures. 

The female urethra is a remarkable structure. It looks so simple. It is short, straiglit, 
and has a large caliber. And yet careful observers have reached contradictory opinions about 
its normal anatomy, especially about the presence of glands in its walls, with openings into 
the urethral lumen. I myself doubted the existence of periurethral glands (excluding 
Skene’s), until I read the article by Dr. Huffman presented before this Society one year 
ago. It is difficult to doubt the existence of periuretliral glands after studying Dr. Huffman’s 
work. 

If there are normally such glands around the urethra, then there is no reason why such 
glands should not behave as glands do anywhere else, become infected, distended by the occlu- 
sion of their ducts, and transformed into cysts. In other words, one does not have to assume 
that all diverticula arc congenital, if one accepits the proposition that there arc usually small 
glands in the urethral wall. 

Consequently, I would be inclined to modify Dr. Counseller ’s view, and state tliat tlicse 
diverticula may be cither congenital or acquired, and that the small multiple erj-pts and 
diverticula probabh- originate in periurethral glands. 

I do not believe it is possible to distinguish congenital from acquired divertciula by 
clinical means, with absolute certainty. Tliis would apply especially to such conditions when 
llicy occur in adults, and all of Dr. Counsellor ’.s cases were in adults. Fortunately, a few 
such cases have been found in infants and children. Dr. Thos. S. Cullen published a paper 
oil “Urethral Diverticulum’’ in 1891. Dr. Cullen had abstracted the literature and found 
several ca.‘-cs in children — one in an infant 1 year old. Such observations naturally lend 
weight to Dr. Counseller ’s view that they arc congenital, although it does not exclude the pos- 
sibility that some may be acquired. 

The discus.sion concerning their origin may be possibly academic but there is nothing 
academic about the clinical problem they present. The jicrsistencc of these infected diverticula 
and the diagnostic difficulty are shown by our experience. I am certain that in a considerable 
number of women, chronic recurring cystitis is due to these insidicffis urethra lesions. I .am 
equally certain that I liave missed the diagnosis in a good number. Rome of these women 
Iiave wandered from clinic to clinic, trying to find the cause of their cystiti.s, without suc- 
ce.'-s, for we have all missed these small urethral lesions. Dr. Counseller says th.at his pa- 
tients have had symptoms for five to ten years, on the average, and that ho has cysfoscoped 
'-omc of them nine times 1>eforc finding the diverticulum. 'I'his is a general experience. 

Dlt. N. SPHOAT IIE.VNEY, Beverly Hills, Calif. — There is one symptom tliat T think 
is pathognomonic, and that i« the feeling that the patient has for a short time after voiding. 
While urinating, she fills up the diverticulum and then the diverticulum will .slowly empty 
ami lhe]>afient gets wet. 

A point also to observe is that, if the patient voids before examination and you strip 
the urethra, as you ordinarily do to .'•ee whether there is jius in the urethra, you will milk 
out a Imlf te,n.‘-poon or so of urine tlecked with pus. That, I think, is the most imporlatil 
finding leading you to .cu'=pe'’t that there is a diverticulum of the urethra. 
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Discussion 

BE. LOUIS E. PHANEUF, Boston, Mass. — Dr. Counseller’s report is based on 71 cases 
of diverticulum of the female urethra in which surgical treatment was employed at the Mayo 
Clinic.^ Contrary to the opinion of most authors on the subject who imply that diverticula are 
the result of repeated infections in a urethral gland, duo largely to Neisscrian invasion. Dr. 
Counseller believes that they originate as congenital defects of the urethra, whicdi arc subse- 
quently affected by trauma and nonspecific infections. He further compares a suburethral 
abscess to diverticulitis of the colon with abscess formation. He strengthens his point against 
the acceptance that a diverticulum develops as the result of infection of a urethral gland by 
the statement that the female urethra is devoid of glands, other than Skene’s glands, one of 
which is found on each side of the urinary meatus. T am in agreement with him in the above 
contentions, and also in the fact that Skene’s glands have no relation to these diverticula. 
Trauma from coitus and childbirth and infection arc held to be the common exciting etiologic 
factors referable to urethral diverticula. 

As to the symptomatology, the essayist lists pain, urinary frequency, leakage of urine, 
dyspareunia, and vaginal mass. The opening of the diverticulum in the urethra is stated 
to be in the middle third of the urethra, in the middle line. 

Dr. Counseller states that diverticula of the female urethra are not common, nor are 
they actually uncommon. On the basis of my own experience, I have always considered this 
disorder to bo quite uncommon. A review of the records at the Carney Hospital, from June, 
1937, to September, 1947, showed only four cases during approximately ten years. 

Case 1. — A woman, 35 years of age, mother of three children, who had an infected 
diverticulum of the urethra and a cystocele. The diverticulum was resected, the urethral 
opening closed, the cystocele repaired, and constant bladder drainage instituted. There was 
satisfactory healing and the patient was discharged cured. 

Case 2. — ^A married, nulliparous woman, 35 years of age, had an infected diverticulum 
of the urethra and uterine fibromyomas. Operation was performed on May 13, 1938, and con- 
sisted of j'esection of the diverticulum and reconstruction of the urethra over a catheter, 
this being unsuccessful. There followed four operations in an attempt to close the resulting 
fistula. All failed because of the great loss of ur-ethral tissue at the first operation. Supra- 
vaginal hysterectomy and bilateral salpingo-oophorectomy were subsequentlj* performed for 
fibromyomas of the uterus, pelvic inflammatory disease, and endometriosis. On Sept. 16, 
1943, the left ureter was transplanted in the sigmoid. On Sept. 9, 1944, the right ureter 
was transplanted in the sigmoid. In July, 1947, intravenous pyelograms showed the kidneys 
in satisfactory condition. The patient had urinary control and the nonprotein nitrogen was 
28 to 40 mg. per cent. Examination made in April, 1948, showed the physical condition to be 
satisfactory. 

Case 3. — This was the case of a married, nulliparous woman, 58 years of age, with an 
infected urethral diverticulum. The sac was dissected, opened, and the contents evacuated. 
The sac was resected, the urethral opening closed and the anterior vaginal wall sutured. Con- 
stant drainage was established. The healing was satisfactory and the pal lent was discharged 
cured. 

Case 4. — A married woman, 31 years of age, mother of three children, all delivered by 
cesarean section, had a diverticulum of the urethra. Operation consisted of excision of the 
diverticulum, conserving a strip 1 cm. in width from the sac. The opening in the urethra 
was closed in three layers, using the strip dissected from the diverticulum as a third layer 
in closing the defect. The anterior vaginal wall was sutured and suprapubic bladder drainage 
instituted. Satisfactory healing took place, and the patient was discharged cured. 
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The configuration and level of attachment of the peritoneal reflections or 
fossas varies considerably. , When exposed by dissection, the ])arietovesical re- 
flection usually lies symmetrically over the bladder. Most often it presents a 
downward convexity (Fig. 2a, e) but occasionally the convexity faces upward 
(Pig. 2b). If the paravesical reflections differ in their level of attachment, the 
parietovesical reflection is correspondingly asymmetrical (Fig. 2d). Tlie utero- 
vesical reflection ordinarily extends lower on the bladder than the parietovesical 
reflection (Pig. 2a, b) ; but the reverse relationship may exist (Fig. 2c). In 
our experience, the uterovesical reflection always lies in a fairly even trans- 
verse manner over the lower uterine segment. The general level of peritoneal 
attachment may lie much higher or much lower on the bladder than shown in 
Fig. 2. 


parietovesical fossa 



Fib. 1. — T)ic pciitoncul aspect of the .structuics encountered in extiaperitoneal cesarean 
.'-ection (abdominal wall, bladder, uiacbus lateral umbilical ligaments and lower uterine 
segment). The partially distended bladder biings out the pciitoncal fossas. This flgure approxi- 
mates the atca of peritoneum and fascia separated in forming the poritoneofascial flap. 


The outer connective tissue layer of peiitoneum exhibits a fihioarcolar na- 
ture varying in thickness and densilv according to location and the individual 
(Fig. 3); it contains varying amounts of adipose tissue. 

Anteriorly .sub.serous or fibroareolar jieritoncum is apiilied to the trans- 
vcrsalis fascia covering the recti muscle.s. It is more areolar than fibrous in 
character and may contain projieritoncal fat. In the midline of this layer, the 
terete fibrous urachus, a remnant of the embryonic allantois, extends from the 
vertex of the bladder to the umbilicus. 

Over the bladder dome, or .supravesical ai’ca, areolar ti.ssiie may pivclowinnic 
(Fig. 3a, a') — a condition greatly .sim])lifying extraperitoneal cesarean; but it 
is usually absent to .some extent (Fig. 3b, b', c, c'), with the result that, for 
clinical pur]) 0 sc.s, a var\ ing area of serous peritoneum is inseparahie from jicri- 
vcsical fa.scia. In direct projiortion to its degree and extent, adherence of thc.se 
structures increa.si-s (he formidability of operation. 
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THE SURGICAL ANATOMY OF EXTRAPERITONEAL 
CESAREAN SECTION 


Okouoi: a. 1jOuiu:eois, F.A.C.S., and ]jOUIs E. Piiaxeup, Sc.D. 

(IIoN.), P.A.C.S., Boston, j\[ass. 

(From the Pepartmtnt of Giinccolopii, 2'iifts Collepr SIcdical School, and the Department of 

Obstetrics and Gynecology, Carney Uospital) 

T ill'] aim of extra]ioriluiU’al cesarcaD soetion is adeciuate exposure of the 
lower uterine .sejiinent for delivery of the child without accidental injury 
to the peritoneum, bladder, or ureters. Because the technical difficulty of the 
procedure is governed largely by the anatomic variations encountered, knowl- 
edge of the regional anatomy and its vagaries is important. 

The material presented in this essay results from experience with forty- 
nine cxtrapcritoncal operations of all major types: the Latzko,^ and Latzko as 
modified by J. C. Irwiir and J. F. Norton,^ the Waters' and the technique 
described. Five operations were ])crformed in the absence of labor, one at six 
and one-half months’ gestation, and the others approximately at term. Three 
were secondary cesareans following one primary extraperitoneal and two pri- 
mary transperitoneal i)roecdures. The peritoneal staining technique devised by 
one of us^ facilitated the study of anatomic -variations in twenty-one operations, 
and in all the above methods except the Latzko. 

For complete cxjiosition, the material is presented from four interlocking 
points of view : anatomic description, planes of dissection, anatomic approaches 
to the lower uterine segment, and the technique developed from consideration of 
the foregoing. 

Anatomic Description 

Modern extraperitoneal cesareans are ideallj'- accomplished by separating 
the intact peritoneum with portions of its enveloping fascia from the anterior 
abdominal wall, bladder, and lower uterine segment. The resulting structure is 
termed the peritoneofascial flap, and during its di.ssection two components, the 
anterior (parietovesical) and posterior (uterovesical) transverse peritoneofascial 
folds may usually be recognized. Fig. 1 depicts the approximate area of peri- 
toneum and fascia detached in forming the peritoneofascial flap. 

1. The Periioneum . — The peritoneum is composed of an inner layer of 
simple squaTrious epithelium or serosa, and an outer subserous layer of fibro- 
areolar connective tissue.®’ '• ® The serosa descends from the dome or supra- 
vesical area of the partially distended bladder to form (Fig. 1) a parietovesical 
peritoneal reflection anteriorly, right and left paravesical reflections laterally, 
and a uterovesical peritoneal reflection posteriorly. 
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vesical fascial fold, the urachiis, which may be patent, arises from the perivesical 
fascia and proceeds in the areolar subserons peritoneum, just anterior to the 
serous peritoneum, to the umbilicus. 

The perivesical fascia is intimatelj’- coapted to bladder muscularis through- 
out and in the supravesical area, where it may be exceedingly thin, it is often 
just as closely coapted to varying areas of serous peritoneum (Fig. 31 d, b', c, c'). 
It has been observed in most operations performed with the peritoneal staining 
technique that in such areas the perivesical fascia may be so thin that bladder 
and serous peritoneum can be separated only by dissection in the outer layers 
of vesical muscularis. This fact is not, however, a valid reason for performing 
the major portion of the dissection in that plane. 

Posteriorly, the perivesical and periuterine fascias blend loosely inferior 
to the uterovesical peritoneal fold to take part in forming the posterior (utero- 
vesical) transverse peritoneofaseial fold. Here the serous peritoneum is at- 
tached by loose areolar tissue to the plane of junction of these 1‘aseias and ad- 
herent posteriorly to periuterine fascia, while it may or may not be adherent 
anteriorly to the perivesical fascia. 

Lateral to the bladder on either side and inferior to the paravesical fossa 
lies the paravesical space. During the last trimester of gestation it roughly 
approximates an inverted tliree-sided pyrainid bounded superiorlj’- by the peri- 
toneum of the paravesical fossa, medially by the membranous perivesical and 
posteriorly by the membranous periuterine fascias, and anterolaterally by the 
fascias of the abdominal and pelvic walls. It contains abundant libroareolar 
tissue derived from the fascial structures forming its boundaries, and along the 
junction of the perivesical and periuterine fascias lies a constant mass of adi- 
pose tissue — the so-called yellow chicken fat. An inferior extension of the 
paravesical space contains the ureter as it emerges from the bladder to course 
laterally, ]msteriorly and superiorly along the ])elvic wall. A posterolateral 
extension of the paravesical space contains the iliac and uterine vessels, and 
again the ureter. As performed in modern extraperitoneal operations, dissection 
of the paravesical space rarely exposes either blood vessels or ureter; however 
they can be demonstrated after the uterus has been emptied. 

Planes of Dissection 

In describing their tecliiiique, early operatoi'S implied use of a plane of 
dissection between the peritoneum and bladder. As might be expected from 
their limited knowledge of the regional anatomy, these surgeons regarded extra- 
l>eritoneal cesarean as a theoretically ideal but im])racticablc operation. 

In 1940. ^Yatcrs impularized a satisfactory cleavage plane between ])eri- 
vesical fascia and bladder muscularis. Its particular disadvantage lies in dis- 
ruption of bladder vessels with annoying though not serious bleeding, in ex- 
})osurc of bladder mucosa and occasional violation of the bladder cavity. 
Furthermore this cleavage plane does not eliminate accidental opening of the 
peritoneum. 

In 1942, llicci and IMarr'’ advocated di.ssection within the lavers of the peri- 
vesical fa.scia. This j)lane of cleavage Avould be ideal if it could he consi-stently 
pursued; but the intimate union of serous ])oritoneum, a thin perivesical fascia 
and vesical museulai'is often encountered in the supravesical area prevents con- 
sistent use of this plane of dissection alone. 

There arc anatomic limitations to any single ])lane of di.ssection. In the 
fn-st ])lace, dissection of the paravesical .space, which must he cleared to provide 
the exposure requisite to any modem extraperitoneal cesarean toehniouc whcthei' 
initiated by way of the anterior (paravesical) or medial (.supravesical) approach 
to that space, is ncithei- within the layeus of the perivesical fascia nor between 
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Loose areolar tissue separates tlie serosa of tlie uterovesical fossa above 
from the junction of the perivesical and periuterine fascias below; this is the 
site of initial incision for the bladder flap when performing low cervical trans- 
peritoneal cesarean section. When the anterior border of this area exhibits 
adherence of serous peritoneum to perivesical fascia, a definite posterior trans- 
verse peritoneofascial fold is formed. Along the posterior border of this area, 
sei’ous peritoneum is attached to periuterine fascia with the intervention of 
minimal areolar and uo adipose tissue; in our experience, this is the only con- 
stant area of adherence. 






Fig. 2. — ^^'■ariatio^s in configuration of the peritoneal bladder reflections, a and c 
Common downward convexity of the anterior or parietovesical reflection, b; Uncommon up- 
wardly convex parietovesical leflection. d: Raie asymmetrical parietovesical reflection. The 
posterior or uterovesical reflection lies symmetrically in a transverse manner over the lover 
uterine segment; it usually extends lower on the bladder than the parietovesical leflection (b) 
hut the reverse relationship may exist (c). 


2. The Fascia ^/ — The trausversalis fascia lining the musculature of the 
lower abdominal wall extends into the pelvis as endopelvie fascia. This provides 
fascial covering for the parietal pelvic walls and forms membranous envelopes 
about the bladder, ureters, and uterus: the perivesical, periureteral and peri- 
uterine fascias, respectively. 

The trausversalis and anterior perivesical fascias blend intimately inferior 
to the parietovesical peritoneal fo.ssa, to take part in formation of the anterior 
(parietovesical) transvei’se peritoneofascial fold. Tlie round, fibrous, lateral 
umbilical ligaments (obliterated hypogastric arteries), running from the antero- 
lateral aspects of the bladder to the umbilicus, mark the lateral boundaries of 
this fol d. In the midline, a short but variable distance posterior to the parieto- 

*As employed ni this essay, tlie term "fascia” denotes visible and palpable sheets of 
connective tissue as they aie encountered at the operating table. 
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In fact, it is fairly certain that most extra])eritoneal cesareans arc per- 
formed successfully only by the planned or chance use of several planes of 
dissection. 

Anatomic Approaches to the Lower Uterine Segment 

Most modern extrap eritoneal cesarean techniques provide bilateral exposure 
of the lower uterine segment adequate for a low transverse cervical or low 
vertical incision. There are only two possible initial patlis of approach : by the 
paravesical space (the paravesical approach) or by the anterior transverse fold 



Fif;. 1. — Diagiammatic leprescntation of the unilateral paravc.sical (a), the supr.avesical 
(b). ami the bilateral paravesical (c) approaches to the lower uterine segment, d. Adoriuato 
exposure of the lower uterine segment which m.i> be obtained using any of these approaelics — 
tiie uniiaterai paravesical by subsequent dl’^sectlon of tlie siipi.ivesic.al and opposite par.itesfcni 
area.s : the sui)r.avesic.al by subsequent dissection of botli par.ivesical aieas; the bilatcial 
panrvesical approach by subsequent dissection of tlie supravesical aiea. 


and the suprave.sical area (the supravesical aiiproacli). ritiinately, in complete 
dissections, the .snjmivesieal area and both paravesical .s|)aees are dissected ont. 
the bladder lies almost entirely free except for its basal altaelnncnls, and final 
exposure of the lower uterine segment is the same 

The paravesical approach exemplified by the Latzko tcchnitiue (Fig. 4a) 
provided inadequate unilateral exposure which .ieopardi/ed the peritoneum, 
bladder, and ureter. An incomplete operation at best, it offered for several 
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bladder fascia and mnscnlaris. In the second place, variations in the character 
oi subserous peritoneum and perivesical fascia may result in such close apposi- 
tion of serous peritoneum and bladder muscularis that dissection within the 
layers of the perivesical fascia is impossible. In the third place, proponents of 



Fig. 3. — Variations in adherence of serous peritoneum to vesical fascia and muscularis. 
Stippling indicates adherent areas, a and a': Abundant areolar tissue in subserous ii.'ritoneum 
and complete lack of adherence between serous peritoneum and ves ca! fascia, h and h : 
l^Ioderate areolar tissue in subserous peritoneum and small area of adherence between serous 
lieritoneum and vesical fascia, c and c' : Minimal areolar tissue in subserous peritoneum and 
extensive area of adherence between serous peritoneum and vesical fascia. Note the constant 
area of adherence between peritoneum and uterine fascia, “x” is the constant area of areolar 
tissue Just inferior to the utcrcvesical peritoneum. '• 

tho.se cleavage i)lanes (within the perivesical fascia, or dcepci') refer to the 
hernialike peritoneal sac followed during dissection. It, is obvious that dissec- 
tion revealing the peritoneum as a hornialike .sac is eaiiled out, for t.lic most 
part, within the fibroarcolar com])onent of the peritoneum and not within the 
fascial or muscular coverings of the bladder. 
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section of the peritoneum from the bladder in the supravesical area and finally 
from the lower uterine segment, has proved the most reliable procedure. It 
takes advantage of the more constant anatomic relationships in attacking the 
paravesical and retrovesical dissections first; it defers dissection in the usually 
adherent supravesical area until the best possible control over the structures 
involved has been obtained. 


Operative Technique 

1. Preparation of the Patient . — With the patient anesthetized and in lithot- 
omy position, the vulva and vagina are prepared with antiseptics, the obstet- 
ric condition of the cervix and the presenting part are determined. A Malecot 
catheter attached to a suitable apparatus for distending and emptying the 
bladder is introduced into that organ and tested. The abdomen is prepared, the 
patient is placed in moderate Trendelenburg position and sterile .drapes 
arranged. 

2. Incision of the Anterior Abdominal Wall . — The bladder having been 
filled with 150 to 250 e.e. of sterile water or saline solution, a midline incision 
is made from the symphysis pubis to the upper pole of the distended bladder. 
The incision is carried to the rectus sheath, hemostasis is attended to and skin 
towels are clipped in place. The rectus sheath is incised in the midline and 
both recti muscles dissected out. 

A midline incision offers the following advantages: 1. it avoids the deep 
epigastric vessels; 2. it permits equal access to both sides of the pelvis; 3. it 
permits approximation of the recti muscles when closing the abdomen, a matter 
of some importance to gravidas with potential or actual diastasis recti; 4. it 
is complementary to the midline incision of prior or subsequent gynecologic 
surgery; and 5. with the exception of the Pfanncnstiel incision, which we occa- 
sionally use, it produces the most elegant cosmetic result. 

3. The Paravesical Dissections . — By blunt dissection, the transversalis fascia 
covering the distended bladder is separated laterally on one .side from the pos- 
terior surfaces of the recti muscles to the yellow chicken fat in the paravesical 
space ,iust lateral to the junction of the periuterine and perivesical fascias. Dur- 
ing this dissection, the transversalis fascia diffuses into the areolar connective 
tissue of the paravesical space. The same procedure is carried out on the oppo- 
site side of the distended bladder. 

If the peritoneal staining technique is used, the bladder is emi^ticd at this 
point, the peritoncofascial flap is stained, and th.c bladder refilled. 

At a point below the pariclovesieal pci’itoneal reflection, a short transverse 
incision is made through transversalis fascia and the outer layers of perivesical 
fa.seia (Fig. 5a) : this incision is discontinued as the vesical veins come into view. 

If the staining technique is used, the incision is made about 2 cm. below the 
stained parictovesical peritoneal fold; otherwise, the incision must be well down 
on the bladder to avoid opening the peritoneum. 

By blunt dissection, the cleavage plane within the perivesical fascia is 
developed laterally to the point of junction of the periutei-ine and perivesical 
fascias (Fig. 5). This point Avill be medial to the yellow chicken fat previon.sly 
identified. The layer of fascias (transversalis and outer perivesical fascias) 
thus i.solated will contain a low-lying paravesical peritoneal reflection; the fascia 
is divided below the reflection (Fig. be and 5d). The paravc.sical peritoneum 
is wiped U]>ward as far as possible (Fig. 5e). This completes the paravc.sical 
dis.section on one side; it is repeated on the other side and the bladder emptied. 

4. The Pcfrovcsiral Dissection . — The bladder is maintained in its collap.sed 
state for the remainder of the operation (Fig. Ga). With the palpable collapsed 
bladder retracted medially by a finger and the parictes retracted laterally with 
a Biehardson retractor, the fibroareolar connective ti.ssne overlying the lower 
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clopados the only priuMienbU' route to the lower \ilcriue segment. During tlii.s 
])erio(l. extraperitoneal eesareau .seetion was ini'retiuently altemi)te(l and tlien 
only as a last re.sort. 

The paravosieal operation deserihetl by Irwin conii)letes tlie Lat/.ko ])roee- 
dure by disscetinsr over the dome of the bladder and clearing the o])posite para- 
vesical space. Satisfactory exjmsurc of the lower uterine segment results. 

Paravesical 
Oisseclion 







e 

» r 

lOg. 5. — The p.'iravosic.el diss-cctlon. The distended bladder and its overlying trans- 
ver.saii.s lascia have been sepal ated by blunt dissection from the anterior abdominal and latcial 
pelvic walls to the chicken fat urea in the paravcsic<al space on both .sides. «; Incision of the 
transvcr.sall.s .and outer layers of perivesical fascia below the anterior pcritoneofascial fom- 
a, c, d, and e; ISxtension of thus plane of cleavage within the perivesical fascia to Uie medial 
aspect of the paiavcsical space. This dissection is then lepoated on tlie opposite side. 



The supravesical approach (Fig. 4b) advocated by Waters exhibits initial 
dissection of the supravesical area with subsequent clearing of both paravesical 
spaces. Its technical disadvantage lies in the primary attack on the supra- 
vesical area wJiich usually jiresents the most difficult dissection. 

In our experience, a bilateral paravosieal dissection (Fig. 4e) followed liy 
retrovesical separation of the bladder from the lower uterine segment, with dis- 
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5. The Supravesical Dissection . — Since anatomic variation.^ in tlie supra- 
vesical area are marked, its dissection can be surprisingly easy or discouragingly 
difficult. When abundant areolar and little fibrous tissue connect serous peri- 
toneum and bladder fascia, separation of these structures is readily accom- 
plished by transverse division of the entire intervening fibroareolar tissue mass 
(Fig. 7a). 



I 


Fig'. 7. — The supravesical dissection ; plans of attack. Diagram of more common 
of attack on the supravesical area. Stippling indicates aiea.s of adherence, a: The_ ewe with 
abundant areolar subserous peritoneum and no adherence of serous peritoneum to vesical fascia. 
V: The case with adlierence of serous peritoneum to perivesical fascia along the anterior 
transverse peritoneofascial fold, c: Tlic common and usually diiUcult case with no areolar sub- 
serous peritoneum and extensive adlierence of serous peritoneum to vesical fascia in the supra- 
vesical area and along botli anterior and posterior transverse peritoneofascial folds. 


- When serous peritoneum and perivesical fiiscia or bladder museularis are 
intimately coapted by virtue of almo.st complete absence of subserous fibroareolar 
peritoneum and exceptional thinnes.s of the 2 )erive.sieal fascia, an orderly plan 
of dissection is of value. IMost individuals in-osent areas of adherence along 
the anterior transverse fold and in the supravesieal area. If adherence is slight, 
it mav be possible to divide lliese structures and then the posterior transverse 
fold in turn from side to side (Fig. 7b). When adherence is marked, however, 
it is safest to dis.socl eaeli structure individually from it.s lateral aspect towmrd 
the midlinc where the most intimate coaptation may be expected (Fig. 7c). 
Thus, dissection of the central supravesieal area which includes the urachus is 
usually the last step in separation of the peritoneum f I'om the bladder. 

There are several maneuvers which arc helpful in i)erforming the supra- 
vesical dissection. When the retrovesical dissection has i)ecn accomplished, trac- 
tion with the finger tips introduced in a medial direction behind the anterior 
transvei’sc fold brings that structure into relief and facilitates its dissection 
(Fi". Sa). Occasionally the anterior traji.sverse fold can be ea.sily divided from 
one'side to the other by .sharp dissection (Fig. Sb). Rotation of the bladder 
and attached peritoneum through approximately 1S0° with sharp di.ssection of 
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uterine segment is frayed with Slctjjcnlianm scissors at a point liolow the uiero- 
vesieal peritoneal rcfleetion until the glistening puri)lisli-tinged Invers of the 
perinterinc fascia are exposed (Fig. 6b). This procedure is repeated on the 
opposite side of the bladder. 



G. — The retrovesicnl disscclion. a: The collapsed bladder, b: With the bladder 
. incdlally by a ftnKcr, the fascias over the lower viterine segrment are frayed until 
yie giistcntng purplish-tlnged uterine fascia is exposed. This step is repeated on the opposite 
<>’ The index finger inserted retrovosically between uterine and vesical fascias (In the 
connective tissue region inferior to tiie utcroveslcal peritoneum) from one paravesical 
1 ? other, d: Incision of residual fascia over tl»o tip of the retrovesical finger, thus 
tlio two paravesical si)acc8 retrove.slcally, e: The collapsed bladder raised from 
tiio lower uterine segment. 


_ A finger can then he introduced between llie easily separated layers of peri- 
ve.sical and periuterine fascia from one side to the other (Pig. 6c) and tlie two 
paravesical spaces made continuous retrovesical ly by sharp dissection of the 
remaining tissues over the finger tip (Pig. 6d). The l)ladder can now be raised 
from the lower uterine segment (Fig. 6e); it is attached to peritoneum only at 
its supravesical area. 
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a fibrous cord, it is divided between ligatures of fine chromic gut (Fig. 8f). In 
some eases it may be necessary to separate tlie visible serous peritoneum from 
an exceedingly thin adherent perivesical- fascia and bladder muscularis by dis- 
secting in the outer layers of vesical muscularis; in easier dissections this is 
necessary in only a small area about the urachus, but in more difficult ones such 
dissection may be recpiired over an extensive area. 



UifT. !>. — H.xposinp the lower uteritjc pcfrnient. The bhuhler liny been pbiced iinrlcr tlie 
.s.vipphy.si.« behind a Doj’cn retractor, b; Incising the uterine fascia, below tlie pcritoneofasclal 
dap. c; lOirtlier inci.sion of tlie uterine fascia, allowing the peritoncofascial flap to be raised 
with a Richardson retractor. <1: Final cxpo.surc of the lower uterine segment. 


"When the ])eritoneofascial fiap has been .sefiarated from the bladder, it lies 
adherent to the lower uterine segment in a lransver.se manner (Fig. 9a). The 
periuterine fascia inferioi- to the fold is incised transver.sely (Fig. 9h) and the 
edge of a Richardson retractor introduced under the superior leaf of the dis- 
sected fascia. Upward traction places the fascia on ten.sion. and by sharp and 
blunt dissection within the layers of the periuterine fa.scia (Fig. 9c) the fold may 
be elevated to give the desired exiiosnrc (Pig. 9d). This step completes that por- 
tion of the dissection peculiar to the extra])eri1oneal lyjjc of cesarean. 

6, Evaciudion (uuj Ifcpair of the. L'lerus ;. — Tlie eniiily liiadder is jilaced be- 
hind the sym])hy.sis pubis, the iieritoneofascial flap is elevated by an a.ssistant 
with moist' gauze, and, with lateral retractors triving llie necessary exjmsiire, 
a low transvci-se cervical im-ision is made in the uterus. 
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the posterior transverse fold from the bladder is a useful maneuver in difficult 
dissections (Fig. 8c). At times, a finger can be gently forced between bladder 
and peritoneum so as to expose and facilitate division of the connecting fascia 
(Fig. 8d). At any point, dissection may usually be accelerated by traction on 



Pig:. S. — The supriivesical ili.“Scction : inethods. Maneuvpr.*^ useful for the supravr-picril dls- 
."ectlon. a: Kxposure of the anterior transverse peritoncofa.'-cial fold by traction on the bladder 
and the peritoneofasclal flap. Ji: Sharp di.e.‘-ection of the anterior transverse fold from the 
bladder, c: Rotation of the bladder to brinp it.s posterior surlace into view; sharp dis'^ection 
of the posterior transver.se peritoneofasclal fold from the bladder, d: Sharp discretion over 
nnger tip of the flbroaieolar tis.sue between bladder and peritoneum, r: Ijissection of faseia in 
supravesical atea approaching: the urachus, f: Division of the urachus l)et\\Ten lig.atures. 


the bladder and the peritoneofa.seial tlap wliieh aeeentuate.s llie joiniinr fascia 
(Pig. Sc). Final separation of the bladder from the peritoncofa'^cial flap is- 
frcquently accomplished by divi.sion of the urachus; if the urachus is more than 
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The merits o4 the Joiv transverse cervical incision originally proposed by 
one of ns^° are: (1) it lies in the eonrse of the majority of the cervical fibers; 
(2) the incision is placed in the noncontraetile portion of the nterus wliei’e 
liealing is not interfered with by postpartum contractions; and (3) the incidence 
of rupture during subsequent pregnancies is minimal. 

After an ampule of Ergotrate has been given intravenously, the infant is 
delivered by suitable means (manually, by vectis, or by forceps). The cord 
is divided and the placenta expressed. In I'elatively clean cases, the placenta 
is removed manually. The angles of the uterine incision and its midpoints are 
grasped with Allis forceps and the uterine cavity inspected for residual mem- 
branes which are removed if present. . The patency ofc‘ the cervical canal is 
tested to insure loehial drainage and the glove or instrument used for this pur- 
pose discarded. 

The myometrium and fascia are approximated with interrupted sutures of 
No. 1 chromic gut, the angle and midpoint sutures being introduced first and 
held with clamps to facilitate insertion of the remaining .sutures. The i)eri- 
uterine fascia is infolded over the first line of suture by a continuous Cushing 
or Lembert suture of No. I chromic gut. 

7. Closure of the Abdomen . — The operative site is sponged free of blood 
and blood clots; there is seldom any ooze requiring attention. The bladder may 
be distended at this point to prove its integrity. A rubber tissue drain is 
placed in the retrovesical space and brought out through the lower angle of 
the abdominal incision. The recti muscles are loosely approximated with inter- 
rupted sutures of No. 00 chromic gut; the rectus fascia is approximated with 
interrupted sutures of No. 0 chromic gut; the superficial fascia is approximated 
with interrupted sutures of No. 000 plain gut; the skin edges are approximated 
^vith a nonaljsorbable suture and the drain is fixed to the skin edge with a 
single suture. A sterile dressing is applied, the contractile state of the uterus 
is ascertained and clots arc expressed i‘rom the vagina. 

Summary 

1. The surgical anatomy of extra peritoneal cesarean section, based on the 
study of forty -nine extraperitoneal operations of all major types, is presented 
from four interlocking points of view: (1) anatomic description, (2) planes 
of dissection, (3) anatomic approaches to the lower uterine segment, and (4) 
dhe technique developed from consideration of the foregoing. 

2. Variations in configuration and levels of attachment of peritoneum to 
bladder, in the nature of the fibroareolar component of the peritoneum, in ad- 
herence of serous peritoneum to perivesical fascia, and in substance of the peri- 
vesical fascia are described. Anatomic variations of the supravesical area are 
emphasized. The paravesical space is described. 

3. Proposed and actual planes of dissection are discussed. It is pointed 
out that extraperitoneal cesarean section is usually performed successfully only 
by employing several planes of dissection. 

4. The anatomic approaches to the lower uterine segment are briefly dis- 
cussed. 

5. The operative technique developed as a result of the foregoing material 
is outlined. It consists essentially of a bilateral paravesical approach with 
retrovesical separation of the bladder from the lower uterine segment and sub- 
sequent dissection of the supravesical area. The easiest planes of dissection are 
utilized throughout. 
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' Experimental Critique and Evaluation of Various Theories 

A. A Yasoconstricior Suhstmice . — One of the earliest theories advanced as 
to the chemical nature of menstrual poison was that of Labliardt and Hussy® wlio, 
on the basis of some experimental work, claimed the presence of a substance 
possessing vasoeonstricting properties in menstrual blood. Vaso'eonstricting 
properties of normal blood serum have been described bj^ physiologists before,” 
Jmt in menstrual blood the authors claimed the vasoeonstricting properties were 
greater. Could that be due to a substance in menstrual blood closely related 
to epinephrine? The present writer inve.stigated the effect of adding small 
quantities of epinephrine to blood serum. It was shown by him that 
epinephrine, in contrast to ephedrine which is sometimes called vegetable- 
epinephrine, in saline solutions, is quite toxic for plants, but when mixed with 
one per cent of blood serum the weakest concentrations to which lupine roots 
respond were one to fifty thousand. This is much greater than the normal 
amount of epinephrine present in shed blood. Furthermore, it is well known 
that Adrenalin is such an unstable substance that, at the pH of the blood, it is 
rapidly oxidized. IMenstrual blood, however, retains its toxicity for many days 
even at room temperature. These experiments, therefore, excluded the likelihood 
of menotoxin being related chemicalh' to epinephrine. 

B. Another hypothesis as to the nature of menotoxin was that advanced hy 
Sieburg and Patsehke,’” Klaus,” and othei-s. These writers thought that 
menstrual poison is closely I'elated to choline. They did not, however, isolate 
menotoxin in eliemical form and identify it with choline. On the other hand, 
])hytopharmacologic experiments perfonned by j\Iacht revealed that neither 
choline nor acetyleholiiie are toxic for lupine seedlings. It is, therefore, not 
X)robablc that menotoxin is in any way related to choline chemically. We mu.st 
not, however, confu.se the term choline with that of cholic acid and its salts. 
They are not at all related to choline, but are chemically closely related to the 
bile acids. The latter have been shown by the present writer long ago to be 
very toxic for plants and the sigiiificanee of that will be discussed later.’* 

C. lilaeaggi and Sivori'-’ regai'ded menotoxin as clo.sely related to iliyroxAn or 
the active principle of the thyroid gland. The pre.sent author made experiments 
with thyroxin solutions on the growth of lupinus seedlings and did not find it 
toxic for these plants in concentrations Avhich wei'e even greater than tho.se 
pre.sent in most clinical cases of thyrotoxicosis. 

B. More recently, Steincil and Papp” attributed the toxicity of human 
milk during men.struation to a reduced content in diaslaiic fennenf.s. In other 
words, they tried to correlate menotoxin with diastase. The pi’csent writer 
made experiments on the growth of seedlings in diastatic solutions in different 
I)ioi)oriions. both in saline .solution and in combination with blood .scrum, and 
did not find any toxic effects i)roduccd on the growth of the seedlings, even by 
quite concentrated solutions of that enzyme. 

E. Another hyjiothesis is advanced by Ashley IMontagu.’"’ lie holds that 
menstrual to.xin is identical with di-mclhyl-aminc, a compound de.scribed long ago 
by ^lichin. We liav(‘ secured .specimens of pure di-methyl-amine and studied 
carefully the effect of those .solutions on the growth of lupinus seedlings. No 
toxic effects wei’c noted, even with very concentrated .solutions. It ap])ear.s. 
ihereforc, that di-methyl-aminc is also not likely to be the active toxic agent of 
men.strual blood. 

/■’. A very intcre.sting contribution is that f)f Heinrich Hulhmann and K. II. 
Henrich.’” The.sc authors computed the amount, of ar.'icnic found in venous 
lilond durin'T normal conditions and during menstruation. They found that 
normal venous blood contains 103 gamma i>er cent of As. On tlie othej- hand, 



CONCERNING THE CHEMICAL NATURE OP MENSTRUAL TOXIN 

' • David I. j\'Iacht, M.D., Baltijiore, ]\Id. 

(From the Departments of Pharmacology and Itadiology, Sinai Hospital) 

T WENTY-FIVE years ago, the present writer began the development of a 
new branch of pharmacology to which the name of phytopharmacology was 
given. By this is meant the study of physiologic effects of drugs and chemicals 
of every sort by the use of living plant-phj^siologie test objects. The methods 
employed in such work have been extensively described in previous papers.^’ ^ 
Suffice it for the present purposes to call attention to the fact that this phyto- 
pharmacologic approach was found to be very useful in detecting and studying 
the various properties of chemicals contained in the blood.'* One of the first 
and most interesting studies conducted in this manner was the first quantitative 
and experimentally reliable investigation of the so-called poison of menstrua- 
tion. 

An elaborate monograph on the subject was published in 1924 by the 
present author and Miss Dorothy Lubin,® in which paper it was demonstrated 
that a toxic substance is present in the blood, sweat, milk, and other secretions 
of menstrual women which can be specifically and strikingly detected by phyto- 
pharmaeologic methods. Ten years later, in the paper by Macht and Davis,® 
further studies on the subject were reported and described. Another ten years 
later the writer wrote a third and even more comprehensive papeF dealing with 
both the historical and experimental studies on menstrual toxin by himself and 
other wmrkers and containing an extensive bibliography on the subject. It was 
shown that menotoxin can produce definite pharmacologic effects on suitable 
zoological test objects, but, nevertheless, the phytopharmacologic approach was 
the most striking and sensitive one for studying this particular toxin. Even in 
the first paper by the author and i\Iiss Lubin, the cliemical nature of menotoxin 
was discussed and the authors stated that it is related to cholesterol and was 
probably some form of oxycholesterol. In the intervening twenty-five years be- 
tween the beginning of these studies and the present time, menstrual toxin has 
been studied by various authors and different hypotheses as well as speculations 
have been advanced as to the chemical nature of this substance. It is the purpose 
of the present paper to examine the validity of these hjqiotheses and also to 
present experimental and chemical data of our own pointing to the chemistry of 
menstrual poison. 

Method of Study 

The various hypotheses advanced by different authors as to the chemical 
nature of menstrual toxin were put to test in two ways. In the first place, the 
different chemical compounds claimed to be menotoxin were tested by phyto- 
pharmaeologie methods. This is an extremelj’’ useful procedure because only a 
very limited number of blood sera are toxic for the growth of Lupimis alhus 
seedlings and, for this reason, any substance claimed to be menotoxin in nature 
can be convenientlj^ put to a test by phytopharmacologic examination. A second 
method employs an entirely new approach to the study of the subject and in- 
volves biophysical methods which will be described later in this paper. 
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follows: The dry seeds of Lxiinnus alhus large variety were soaked ovemiglit 
in tap water at the ordinary room temperature. On the following day, the 
swollen seeds were planted with the hilum downward in finely ground moist 
Sphagnum moss containing the proper amount of moisture. The seeds were 
then placed in the dark and kept at a constant temperature of about 20° C. 
On the third day after planting the seeds, the seedlings are of convenient size, 
the length of the roots being generally from 20 to 30 mm. The length of these 
roots can be accurately measured because of a definite line of demarcation 
indicating the border line between root and stem. After recording the exact 
length of a root, the seedling is placed in an upright test tube of hard glass 
containing a nutrient solution for plants, the seed resting on the upper edge 
of the tube. The solution employed was the so-called Shive^^ solution which con- 
tains calcium nitrate, magnesium sulphate, and monopotassium acid phosphate. 
Such a solution is prepared by mixing 10.4 e.c. of a 0.5 molar solution of calcium 
niti’ate, 30 c.c. of a 0.5 molar solution of magnesium .sulphate, and 36 c.c. of a 
0.5 monopotassium phosphate solution, Avith distilled Avater sufficient to make 
1 liter. The normal groAvth of the lupine rootlets aa^s studied by immersing 
the seedlings in a mixture of normal Shive solution AAuth an equal part of distilled 
AA’ater. The effect of unknoAAm sulrstanees Avas studied by Macht and eo-AA’-orkers 
in other connections, by adding a definite percentage of the unknoAAUi to the 
distilled AA^ater and then mixing AAutli an equal part of Shive. 

In the present AA'ork, the normal groAA'th of the seedlings Avas first determined 
by using equal parts of distilled Avater and the Shive solution. In these exten- 
sive experiments the average gi'OAvth of at least tAventy and often thirty seedlings 
AA'as determined for each solution used. 

After all the solutions have been prepared and all the seedlings have been 
measured and immersed in them, the plants are placed in a loAv-temperature 
thermostat and left overnight at a constant temperature of 15° C. in the dark. 
The temperature throughout the exiAcriment Avas folloAved by means of a thermo- 
graph, although variations or fiuctuations in the temperature Avere of no 
significant importance, inasmuch as all the plants or seedlings, including the 
controls, Avere alAA'ays kept under the same conditions. After a period of tAA’enly- 
four hours and sometimes tAAmnty hours, the seedlings are examined again. 
The roots are measured and the groAvth in Amrious solutions is compared Avith 
the average groAvth in normal Sliive. The sharply defined straight roots arc 
measured at the beginning and end of cAmry experiment, and the ratio of groAA’th 
of the seedling roots in the A’arious drug solutions is expressed as a percentage 
of their groAA’th in the control solution according to the formula, 

X 

Index of Growth = — x 100 

N 

in Avhich N represents averace groAA-lh of controls and X the aA’cragc groAvth in 
the druir solution. All of the seedlings Avere alloAved to groAv for tAventy-fonr 
houi's in the dark at 15° C. 

Ji. Konphyioioxic Suhsiancat . — The action of .solutions of the vai-ions com- 
pounds discussed above, Avhich liaA'c been suggested by vanons authoi-s as 7'c.spon- 
sible for menotoxin or the toxic effects of menstrual blood serum, is exhibited 
in Table I. Here ai'c listed the concentration of the drugs .studied and the 
j)iiy1otoxic indices in plant-physiologic saline solutions. It Avill be .seen tliat all 
of those bodies are either not toxic at all or are no more toxic than noj'inal blood 
serum. 

In the same table .arc also shown the effect of x-ray iia-adiation on such 
.solutions in lespeet to their phytotoxic pro])ei-tie.s. IIci-o it Avill l)e noted that 
irradiation })roduccd cither no change in toxicity or actually rendered tliosolu- 
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menstrual blood is much richer in arsenic and contains about 320 gamma i)er 
cent of the element. This ditferenee in the quantity of arsenic suggested that 
the toxicity of menstrual blood might be due to its greater arsenical content. 
However, this was not borne out by phytopliarmacologic experiments. The 
present Arater studied the effect of arsenical solutions with and without blood 
serum on the growth of lupinus seedling roots and found tliat concentrations 
even of four Imndred to five hundred gamma per cent were not toxic for 
lupinus seedlings, whereas menstrual blood alwaj^s is. 

(?. Italo Vandelli^” recently called attention to another interesting finding. 
Normal blood always contains small quantities of Imtamine to the amount of 
0.1 gamma per cent. Menstrual blood, on the other hand, was found to be much 
richer in histamine, containing as mucli as 0.36 gamma per cent. In order to 
ascertain whether this might account for the phytopliarmacologic properties 
of menstrual blood, we have made experiments with solutions of liistamine much 
stronger than the above but found that they produced no inhibitory effect on the 
root growth of lupinus seedlings in hydroponic .solutions containing histamine. 

H. Still another interesting study worth mentioning in this place is that of 
Eva E. Hutzler.^® This investigator noted that menstruation produced a 
depreasant effect on the excretion of ascorbic acid or vitamin C after ingestion 
of certain fruit. Could an excessive retention of ascorbic acid in the blood 
account for the toxic properties of menstrual blood? This was investigated 
by the present writer some years ago and studied on a large number of plants, 
the results of Avhich study were analyzed .statistically. It was found that ascorbic 
acid or vitamin C in aqueous solutions did inhibit growth of lupine seedlings 
but only in .such concentrations as could not possibly be present in menstrual 
blood. Similarly, mixtures of ascorbic acid with normal blood serum were not 
found to be phjdotoxic in concentrations greater than vitamin C occurs in 
menstrual blood. "We may, therefore, conclude that ascorbic acid probably has 
no relation of chemical nature to menotoxin. 

I. Finally, we wish to mention the most recent and elaborate studies by 
Smitli^® of Boston on a body which he called vecrosinc. This .snb.stanco or 
mixture of substances was first described by IMenldn,-" and Smith emplo.vcd his 
method in producing it among dogs. He claimed, for some reason not quite 
clear to the present writer, that menotoxin is identical with or closely related to 
necrosine. It was, therefoi'e, very interesting to investigate the influence of 
necro.sine on growth of plants. The present writer produced necrosine in dogs 
by the Menkin method and studied the effect of its solutions on the growth of 
lupine seedlings. It was foxind that in no case did necrosine inhibit the growth 
of the seedlings or produce any toxic effect. The conclusion based on phyto- 
pharmaeologic studies, therefore, is that neither neci-osine nor any other chemicals 
mentioned above agree with the properties of menstrual toxin which are ex- 
hibited by phytopliarmacologic methods. 

Experimental Data 

A. Method . — The experimental data bilefly mentioned in the above entique 
of various Inqiotheses as to the nature of menstrual toxin, and revealing their 
inadequacy, may now be presented in more concrete form. 

Tile technique employed in the present author's phytopliarmacologic work 
has been described in great detail in other papers.^*' Briefly, it is peifforniecl 
as follows : 

The toxicity of the various preparations was .studied on growth of the seed- 
lings of Lupinns alhus by measuring carefully the elongation of the well-defined 
single, straight rootlets. The Lupinus alhus is especially adapted to experiments 
in plant physiology and pharniacolog>' because it can lie easily germinated and 
the growth of the roots accurately measured. The procedure cmiiloyed was a.s 
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bloods. It was actually possible lo distinguish between blood stains on cotton 
or linen fabric made by normal and menstrual bloods, respectively.-' jMenotoxin 
is not destroyed by mild acids or alkalies. It does Jiot pass, however, through 
dialyzing- membranes. It is soluble in alcohol, chlorofoim, ether, and acetone. 
These various chemical properties of the toxin, together with numerous pharma- 
cologic tests ])roduecd both on animal and vegetable living tissues led the authoi's 
to suspect a close relationship between menotoxin and cholesterin or more strictly 
speaking, oxychole.sierin. 

Thus, it was discovered that wheviever found in the human body, whether 
in the skin fat or in the vernix caseosa or elsewhere,- even weak solutions of 
oxj'cholesteian in plant-physiologic media markedly inhibited the growth of 
Lupimis albus seedlings. Unna and Golodetz-® have shown that the human skin 
is rich in fats containing considerable quantities of cholesterol and cholesterol 
derivatives. Furthermore, comedones and sebaceous glands of the face, and 
tingeniails have proved to be rich in cholesterol derivatives. Phytopharmacologic 
experiments performed by the writer revealed that extracts of all these vrere 
toxic for Lnpinns alous seedlings. Other poisons of animal origin, such as the 
toad poison, hnfafjin, of Abel and Maeht,'"'* had been found by the latter to be 
very poisonous for plant growth. This toad poison, as well as others later 
studied by Chen,-' are all derivatives of cholesterol. Perhaps the most striking 
single experimental proof supporting the original oxycholesterol theory was the 
finding by Rahn,^® Barnes,-" Ferguson,-"’" and Christiansen-"” that inhibitory 
effects on yeast similar to those the first writer had observed in his radiologic 
tests on menstruating women were prodiieed by cholesterol itself. Further sup- 
port is lent the cholesterol or oxyehole-sterol hypothe.sis by the fact that recent 
chemical studies on the structure of the sex hormones in general and of ovarian 
hormones in particular have disclosed their intimate relationship in chemical 
structure to cholesterin. The findings made by j\Iacht and his associates on the 
iiiteri-elation of menotoxin and bile salts also support this view. 



Kit;. 1. — of tlio clicniic.'il .Mtilictiiro of tin- principril .<.torol(lK. 

Inasmuch as it is now known that all of the .sex hormones, both male and 
female, belong to the steroid grou]) of chemicals, it was deemed worth while to 
investigate, as far as jiossible, the action of solutions of ovarian hormones on 
the growth of ]ilanls. .Special studies were made by the jiie.sent afithoi- on the 
enecTs of e.strone and jiroge.steroiu' on the loot growlli of Lnpinus nlhvs seedlings 
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tions of the drugs less pliytotoxic. All of these radiations were made with a 
Westinghouse Duocondex x-ray machin<^ at the Sinai Hospital, Baltimore, 
operated on 200 kv. and a eurrent of 20 J\Ia. and target distance of 50 cm., 
employing a composite filter of 1 mm. A1 and 2 mm. Cii. The author is indebted 
to Dr. Marcus 0,stro for his courtesies in using the above machine. The 
significance of these findings will be explained further on. 


Table I. Eoot-Growth of Lupinus Albus Seedlings in Solutions of Sojie 

Suspected Compounds 


DRUG 

CONCENTRATION 

MANNnr„ OF TREATMENT 

piiytotoxic 

INDEX 

IN SniVE 
(PER CENT) 

Choline 

1:500 

Untreated 


07 


1:500 

X-rayed with 

ISO r 

99 

Di-methyl-amine 

1:25,000 

Untreated 


100 


1:10,000 

Untreated 


90 

Ilislamine 

1:5,000 

Untreated 


SI 


1:5,000 

X-rayed with 

ISO r 

94 

Thyroxin-1 

1:2,000 

Untreated 


79 


1:2,000 

X-rayed with 

ISO r 

70 

ThjToxin-d 

1:2,000 

Untreated 


90 


1:2,000 

X-rayed with 

ISO r 

99 

Arsenic 

1:100,000 As 

Untreated 


70 

(Fowler’s Sol.) 

1:200,000 As 

Untreated 


85 

Diastase 

1:1,000 

Untreated 


75 


1:2,000 

Untreated 


90 

Nccrosin 

24 hours serum 1 per cent 

Untreated 


94 


48 hours serum 1 per cent 

Untreated 


02 

Ascorbic acid 

1:50,000 

Untreated 


70 

Epinephrine IICl 

1:40,000 

Untreated 


73 


In Table 11 are given the statistical data of an experiment with ascorbic 
acid or vitamin C which illustrates well the reliability of phytopharmacologic 
experimentation when performed by a carefully trained and experienced 
]iharmcologist acquainted with plant-physiologic methods. 


Table II. Statistical Experiment With Ascorbic Acid 


GROWTH of lupinus seedlings in solutions 1 : 50,000 


Controls in Normal Shive Solution 
= 300 seedlings 

Average growth of roots in 24 hours 
at 15° C. = 12.2 mni. 


Standard Deviation 
Prolmblc Error PE 


= 2.1 S 
= 0.20S 


Seedlings grown in vitamin C solution 
1:50,000 = 100 seedlings in Shive 
Average giowth of roots in 24 hours 
at 15° C. = S.5 mm. 

Phytotoxic Index = 70 per cent 
Standard Deviation = 2.40 

Probable Error PE = 0.237 


PE dill = PE (control) + PE (vitamin C) = 0.315 

D 

Validity or Critical Eatio = fijg " = 


Concerning the Eelationship of Menotoxin to Cholesterol 

Even in the eai-lier monograph of I\Iacht and Lubin sonic of tlic physical 
and chemical propertie.s of menotoxin were de.scribcd by those anthons. It was 
shown that exposure to heat does not change the toxicity of men.strual blood 
serum. Neither do drying and freezing destroy the phytotoxie ]iroperties of such 
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Biophysical Evidence 

Mention has already been made by the author that the phy to toxic properties 
of menstrual toxin can be readily distinguished from those of pernicious anemia 
by their response to ultraviolet raj’^s.^^ It was found that short exposures of 
pernicious anemia serum to the rays of a mercury vapor lamp were followed 
by a complete loss -of toxicity. On the other liand, when menstrual serum was 
exposed to such rays, no change in toxicity occurred and occasionally the serum 
became even more phytotoxic. 

In the past few 3-ears, Maeht and Ostro, experimenting on the pharmacologic 
effects of x-ra3-s, discovered that exposure of pernicious anemia serum, the serum 
of pemphigus, and the sera from various ps3-chotic patients were rapidly de- 
toxified or rendered less ph3-totoxic b3’- irradiation with short x-ra3^s filtered 
through a composite filter of 1 mm. A1 and 2 mm. Cu. To their surprise, it was 
found that when menstrual serum was exposed to the same rays the ph3-totoxic 
properties were not destro3-ed 1)3^ 100 r. or more and, in fact, they were usually 
enhanced. Table IV illustrates such findings made in twelve experiments. 

This interesting discovery suggested an examination of other steroid com- 
pounds in respect to their phytotoxic properties before and after exposure to 
short or hard x-ra3"s. A considerable number of such compounds were collected 
and examined. j\Iost of these are quite insoluble in water but fortunatel3’- they 
are soluble in sufficient amounts to exert ph3dopharmaeologic effects. Table V 
gives a list of the compounds examined and also their toxieit3’- for the root growth 
oi'lAijnnus albiis seedlings before and after irradiation with roentgen ra3"S. 
Table VI shows how even very weak solutions of estrone and progesterone are 
rendered more toxic b3' irradiation. It will be noted that, in eveiy case, the 
irradiated specimens were much more plytotoxic than the nonradiated ones. It 
is interesting to note also that this group of .steroids include important substances 
belonging to diverse jiharmacologic groups. Thus, it includes various cardiac 
glucosides; it includes some of the best-known vitamins, such as ergosterol and 
calciferol; it includes the toad poisons; and final]3', it includes the large group 
of sex hoi-inones which have alrcad3' been isolated in j)ure chemical form up to 
the present time. The general structure of these steroid compounds is shown in 
Fig. 1. The3' are all related to ])henanthrene or chiysene and a more intimate 
chemical structure can he found in the valuable monograph on steroid compounds 
In- Sobotka.-'*'^ It is alwa3's dangerous to make general statements in an3'' kind of 
scientific researches and espcciall3- so in pharmacologic work which aims at 
tracing relationshi])s between chemical .structure and ph3\siologic action, but it is 
cerlainh- remarkable to find that all of the steroid compounds so far studied by 
the present author in respect to their ph3qotoxic action are I’endered more 
potent by roentgen irradiatioji. It is, therefore, perhaps, permissible to regard 
this remarkable pharmacologic propcrt3- 0 fui-lher corroboration of the 
author's hypothesis that menoloxin is clo.sely allied to cholesterol on the one 
hand and to the sex hormones on the other hand and is chemically to be classed 
with the steroid group of chemical compounds which play such a vei\v important 
role in biochemist ly. Thus we .sec that, in the light of twent3^-five 3-ears of ex- 
perimentation and e.xperiences since the fir.st publication of the moiiograph on 
mcnotoxin 1)3' !Maeht and Lubin, the original contention that this toxin is closely 
related to the phenanthrene derivatives, cholesterol and ox3-chole.stcrol, has been 
largely corroborated; and. wliilc it is a separate toxic entity, it is probably 
closely related to the female sex hormones which ai-e also now known to be 
natural products of phenanthrene and belonc structurally to the steroid cla.ss 
of chemical compounds. 
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by the methods already described above. Fortunately, these insolul3le substances 
are snfficienlly soluble in i^lant-pbysiologie saline to exert definite effects on the 
growth of the seedlings. Briefly, the method employed was to dissolve the hor- 
mones in strong ethyl alcohol and, using this solution as a starting point, to 
dilute it to very low concentrations suitable for the growth of seedlings without 
danger of harming the plants by the dilute alcohol. It was found that very 
weak .solutions of estrone actually produced stimulation in the growth of the 
seedlings but when slightly stronger solutions were employed thej’ were definitely 
phytotoxic. On the other hand, progesterone even in very extremely dilute 
concentrations exerted an inhibitory phytotoxic influence on the lupine seed- 
lings.®^ These effects arc shown in Table III. 


Table III. Table of Root Growths 


ESTRONE - 1:200,000 

1 PROGESTERONE - 1 : 200,000 

PHYTOTOXIC INDEX 
(per gent) 

NO. OF ROAVS 

PHYTOTOXIC INDEX 
(PER CENT) 

NO. OF ROWS 

120 

3 

So 

3 

112 

3 

7S 

3 

136 

3 

73 

3 

120 

2 

69 

2 

135 

3 

S4 

3 

120 

2 

69 

2 

101 

2 

60 

2 

116 

2 

78 

2 

lOS 

2 

77 

2 

103 

1 

88 

1 

lOS 

3 

77 

3 

111 

3 

66 

3 

116 

2 

78 

2 

Average 117 

31 

Average 75 

31 


Recent chemical studies support this view for the findings of the present 
writer and his associates regarding the chemical structure of menotoxin and 
those of Rahn, Barnes, Ferguson and other investigators indicate its probable 
close relationship to oxycholesterol. It is no3V lurown that the ovarian hormones 
also are closely related to that substance, the investigations of IMandelshtam, 
Tschaikowsky, and Bondarenko®® supplying further evidence in this connection. 
Studying the chemical nature of menotoxin by ph}i;opharmacologic methods, 
these investigators also experimented on the effect of folliculin and the lipoid 
portions of the ovaries on plant groAvth and concluded that menstrual poison is 
closely related to the ovarian sex hormones. The present writer found that while 
crystalline estrone solution has a tendency to stimulate root growth of Lupinus 
albus seedlings, crystalline progesterone definitely inhibits it. The findings of 
Maeht and his associates on the interrelation of menotoxin and bile salts also 
tend to support the view that menotoxin is closely allied to cholesterol. It is 
remarkable that such divergent substances as the carcinogenic chemicals, 
digitaloid drugs, toad poisons, sex hormones, ergostei’ol, calciferols and the group 
of compounds included under vitamin TJ, and menotoxin are all closefy related 
chemically. All these are derivatives of ’phcnanthrcnc and possess a .structure 
not far removed from that of oxycholesterol. Such a relationship does not ]3re- 
clude the possibility of menotoxin ’s being much more toxic than the ovarian 
hormones, as pharmacology abounds in striking examples of chemicals closely 
related in structure yet exhibiting diametrically opposite physiologic and 
lo.xieologie properties, due to slight alterations in the relative position of some of 
their atoms. 
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Summary 

1. Various theories held as to the nature of menstrual toxin have been 
described. 

2. These have l3een put to test by phytopharmacologie experiments and 
found inconclusive. 

3. All e\T.dence gathered from the author’s own experimental investigations, 
as well as data gathered from literature, points to menotoxin’s being closely 
related pharmacologically and chemically to cholesterol and oxy cholesterol on 
the one hand, and to the female sex hormones on the other; all of these com- 
pounds are natural products of phenanthrene, and belong to the important class 
of organic compounds knoAvn as steroids. 

Grateful acknowledgment is licreby made for the interest in this investigation taken 
by Dr. Alan F. Guttmaeher, Obstetrician-in-Chief, Sinai Hospital, and Dr. David Silbernian, 
GjTiecologist-in-Chief, Sinai IIo.spital, and also to Dr. Alanrice Vitsky of the resident staff, 
Sinai Hospital. 

Above all, the author is indebted to Dr. Marcus Ostro, Padiologist-in-Chief, Sinai Hos- 
pital, for his invaluable cooperation in connection with the irradiation experiments on men- 
strual blood scrum. 
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Table IV. Menstrual Seilv 



PHYTOTOXIO INDEX 

phytotoxic index after radiation 


NONRADIATED 

through 1 MM. AL., 2 MM. CU., 108 R. 

NO. 

(PER CENT) 

(PER CENT) 

1 

60 

54 

2 

50 

57 

3 

50 

54 

4 

68 

69 

5 

47 

46 

6 

57 

49 

7 

52 

46 

8 

47 

44 

9 

48 

46 

10 

48 

48 

11 

48 

20 

12 

.34 

19 


Average : 60.9 

Average: 55.2 


Table V. Steroid 

Drugs 

ROOT-GROWTH 

OP u'PiNrs albps seedlings in irradiated and nonirradiated solution 


1 

DRUG 

CONCENTRATION 

PHYTOTOXIO INDEX 

NOT X-RAYED THROUGH 

RADIATED 1 MM. AL. 2 MM. CU. 
(PER R. (PER 

CENT) CENT) 

Digitoxin (IVintlirop) 

1:100,000 in 1 % Ale Shive 

81 

180 

77 

Digitaline Nativelle 

1:25,000 

91 

180 

83 

Digitoxin (■W3’eth) 

1:100,000 in 1 % Ale Shive 

62 

90 

54 

Digitoxin (Wyeth) 

1:100,000 in 1% Ale Shive 

62 

180 

47 

Digitoxin (Wj'eth) 

1:100,000 in 1 % Ale Shive 

62 

270 

38 

Lanatoside (Cedilanid) 

1:100,000 in 1 % Ale Shive 

77 

108 

59 

Cubain 

1:50,000 in 1% Ale Shive 

85 

180 

66 

Cholesterol 

Sat. Sol. in 1% Ale Shive 

85 

108 

76 

Ergosterol 

Sat. Sol. in 1% Ale Shive 

71 

108 

58 

Calciferol 

Sat. Sol. in 1 % Ale Sliive 

88 

180 

72 

Sodium cholate • 

1 :5000 

78 

180 

57 

Testosterone 

Sat. Sol. in 1% Ale Shive 

SO 

180 

68 

De-hj'dro-iso-andro.'^teronc 

Sat. Sol. in 1% Ale Shive 

05 

180 

50 

Alpha estradiol 

Sat. Sol. in 1% Ale Shive 

so 

144 

51 

Pregneninolone 

Sat. Sol. in 1% Ale Shive 

71 

180 

51 

Di-hydro-tachysterol 

Sat. Sol. in 1 % Ale Shive 

68 

108 

42 

Bufagin (B-marinus) 

Sat. Sol. in 1% Ale Shive 

87 

144 

71 

Estrone (ciystalline) 

1:100,000 in 1 % Ale Shive 

98 

180 

75 

Progesterone (crj'stalline) 

1:100,000 in 1 % Ale Shive 

SO 

180 

63 


Table VI. Root-Growth in Estrone and Pkogestero.ne 

crystalline estrone 

CRYSTALLINE PROGESTERONE 

INDEX of 
GROWTH 

SOLUTION (per CENT) 

INDEX OF 
GROWTH 

SOLUTION (per CENT) 

Saturated aqueous solution in Shive 

1 3 experiments, 31 rows of 

10 plants each 117 

Solution in 1% Ale Shive 1:100,000 
Nonradiated 98 

X-raj’od ISO r. 75 

Saturated aqueous solution in Shive 

13 experiments, 31 rows of 

10 plants each 75 

Solution in 1 % Ale Shive 1:100,000 
Nonradiated 75 

X-raj-ed ISO r. GO 
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4. Stacy (1929) found 2 patients who had been treated with radium for fibroids, two 
and seven years previously, respectively, among 333 eases of corpus cancer at the lilayo Clinic. 

0 . Maefarlanc (1932) added a case in which carcinoma developed in a 60-year-old woman, 
fifteen j’ears after an x-ray menopause for a uterine myoma. 

G. Martindale (1933) reported 2 cases of fundal carcinoma which developed seven and 
three years, respectively, after induction of the menopause by means of x-ray irradiation. 
In a third case, sarcoma was found four years after irradiation of a fibroid uterus. 

7. Schmitz (1934) discovered 9 carcinomrfs of the uterus among a group of 433 women 
who had been treated previously with x-rays or radium for uterine hemorrhage resulting from 
benign lesions. 

5. ’ IIofEmann (1934) recorded a case of fundal carcinoma which developed three year.s 
after an x-ray castration. 

9. Fournier (1935) reported a case in which corpus cancer developed in a patient aged 
53 years, ten years after a radiotherapeutic menopause induced by x-rays and radium. 

10. Norris and Behney (1936) observed 11 pelvic carcinomas (organ not stated) among 
1,006 patients wlio had been treated with intrauterine radium two or more years previously 
for functional bleeding or uterine myomas. 

11. Pemberton (1936), in discussing the paper of Norris and Behney, stated that of 4 
pelvic tumors which developed among 425 women who had been treated with radium two or 
more years before for functional bleeding, at least 1 was an endometrial cancer. This was 
diagnosed 11 years after the irradiation. 

12. Strachan (1936) added 2 more cases. The fir.st was that' of a girl who had had 3 
curettages and finally intrauterine radium (2,400 mg. hr.) at the age of 24 years, for bleeding 
associated with endometrial hyperplasia. Three years of amenorrhea followed. Four years 
later a papillary carcinoma of the endometrium was discovered. The second patient, a woman 
45 years of age, was given intrauterine radium (2,400 mg. hr.) for climacteric bleeding. 
Four years later she was found to have carcinoma of the fundus. 

13. Malpas (1937) recorded another case of corpus cancer after a radium menopause. 
Tic also cited a personal communication from Esscn-Moller, who observed 6 cases of endo- 
metrial carcinoma after the same treatment and accordingly abandoned it. 

14. Mazzola (1938) reported the case of a young woman who had 3 radium treatments 
(1,200 mg. hr. total) and 2 x-ray treatments (650 r. total) for recurrent endometrial hj'per- 
plasia over a period of nine years and was found to liave an adenocarcinoma of the endo- 
metrium .'t years later. 

15. Luker (1939) treated his patient, aged 51, with 1,800 mg. hr. of radium because of 
climacteric bleeding (cureltings showed secretory endometrium). After three years’ amenor- 
rhea, she was found to have a carcinoma of the fundus. 

16. McDonald, Broders, and Counsellor (1940), in their study of 20 cases of sarcoma of 
the endometrium, found that 2 of the patients had had their menopause induced previously 
by radium or x-rays. 

17. Costolow (1941) reported 3 patients with carcinoma of the corpus among a group 
of 1,009 patients treated with radiation for myoma and followed for two and one half to 
twelve and one half years. 

IS. Vogt (1941) added anotiier case of endometrial carcinoma which developed two 
year.® after the treatment of !i 59-yoar-ohl wmnan with 1,000 mg. hr. of radium because of a 
l)onign polyp of the endometrium. 

19. Scheffoy (1912), from among a total of 124 cases of fundal neoplasms, reported 13 
cases, including 1 myosarcoma, in which the patients had received previous radiation therapy 
for pre-^umably benign conditions. Alost of the jireviously irradiated patients, however, 
probably had cancer of the uterus at tlic time of their original treatment. 

20. Burnani (19 42), in diMMissing ftchelTey ’.s paper, reported 0 malignant tumors of the 
fundus, including one .>-arcoma. whicli iJeveloped among 625 patients trc.ated with intrauterine 
nidium for post menopau-al ideeding of benign origin. 

21. Itandall 41945) oleerved 4 cas'C'. in uiiich adcnoc.’ucinoni.'i of tlie endometrium wa." 
recognized .a year or more after tlie t.atieiu iia<l received l.OUO to l.&Oo ing. lir. of intra- 
uterine radium. 



Malignant tumors of the uterine fundus subsequent 

TO IRRADIATION FOR BENIGN PELVIO CONDITIONS 

Harold Spli^rt, and Thomas C. Peigiital, M.D., New York, N. Y, 
(From Ihc Gijncctatogical Scivicc of ihc FooscveU Uospital) 

E xposure of the female genital organs to radiant energy in the form of 
x-rays or radium emanations maj' not bo as innocuous as it has long been 
believed to be. At least 21 of the 270 patients who have been treated for 
malignant tumors of the uterine fundus on the gynecologic service of the 
Roosevelt Hospital have had previous pelvic in-adiation for benign conditions. 
It is the puri)ose of this rejiort to review these cases and to assess the possible 
role of radiotherapy in the subsequent development of uterine cancer. 

This problem assumes practical clinical importance in view of the frequency 
with which many gynecologists use radium and roentgen therapy for uterine 
myomas and benign uterine bleeding (Norris and Bchney, 1936; Prossen and 
Crossen, 1947; Schmitz: and Towne, 1947; Lockwood, Smith, and Walker, 1947). 
Approximately 13 per cent of women approaching the end of their menstrual life 
suffer from excessive flow (Corscaden, Fertig, and (Tusberg, 1946). Randall 
(1945) has shown that women with menorrhagia immediately preceding the 
menopause have a peculiar' predisposition to the later development of endo- 
metrial cancer. This thesis has been extended by Corscaden, Fertig, and 
Gusberg, whose calculations show that 9.6 per cent of women who experience 
excessive bleeding at the climacteric are destined to develop cancer of the endo- 
metrium before the age of 80. This is more than 3 times the expected incidence. 
Werner (1925), Taylor (1932), IMacfarlane (1932), and Randall (1945) have 
suggested that pelvic irradiation may serve as a propliylactic measure against the 
development of corpus cancer in such patients. Others, however, believe that 
radiant energy may stimulate cancer formation in the uterus. Statistical evi- 
dence is lacking to support or refute these views. It has been difficult to dis- 
sociate a possible carcinogenic effect of the rays from an inherent susceptibility 
which patients so treated may have to the disease. 

The following is a chronological summaiy, probably incomplete, of the 
published reports of cases in which fundal cancer has developed subsequent to 
the treatment of women Avith radium or x-rays for benign pehde conditions."'’ 

1. Werner (1925) reported 3 cases in •vvhicli carcinoma of the corpus occurred in women 
aged 3G to 47 years, between eight months and seven years after treatment with x-rays. 
These were among a total of 2,680 patients similarly treated. 

2. Vogt (1926) reported 3 cases of fundal carcinoma after x-ray castration (one pa- 
tient having receh'cd radium also), and 3 cases of sarcoma of the uterus after exposure to 
x-rays. His review of the literature, including his own patients, showed 30 cases of uterine 
carcinoma and 7 cases ofmterine sarcoma following previous x-ray therapy. 

3. Bland (1929) treated a patient, aged 56 years, with 2,400 mg. hr. of intrauterine 
radium for a mjmma. Three years later she was found to have an early endometrial cancer. 

*Porty additional cases have been reported recently by Toffe, H. H.. Eckman, P. F.. and 
Weils, A. H., Minnesota Med. .31: 789, 1948, and Smith, F. K., and Bowden, L. : Am. J. Roent- 
genol. 59: 796, 1948. 
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Table I. Fundal Neoplasms in Women Treated Prentously With Pelvic luRADi.vnoN 


CASE 

AOE 

IRRADIATION 

ORIGINAL 

Dl.VGNOSIS 

INTEltVAL 

TUMOR TYPE 

1 

57 

Radium: 1,500' 

Hyperplasia 

5 years 

udenocHrcinoniji 

o 

05 

Radium: ? 

‘ ‘Non-inalign.ant ’ ’ 

4 yciirs 

iidenoc:ircinoni:i 

•> 

•J 

G1 

Radium ; 1 ] 

2 applications ! 

Postmenopausal 

1 bleeding 

1 V 2 years 

adenocarcinoma 

4 

50 

X-ray 

Alenorrltagia 

7 j’oars 

iidenociircinoina 

0 

CO 

Radium : ? 

ifyoina 

Unknown 

adenocarcinoma 

G 

GS 

X-ray: 2 series 

Unknown 

1 10 years 
(5 years 

adenocarcinoma 

7 

65 

Radium : 1,000 

Hyperplasia 

4 years 

adenocarcinoma 

s 

55 

Radium: 1,216 

Hyperplasia 

19 years 

iulenocarcinoma 

9 

54 

X-ray 

My 0 mil 

12 years 

adenocarcinoma 

10 

37 

Radium: 800 

Hyperplasia 

IG years 

iulenocarcinoma 

14 

40 

Radium : ? ] 

X-rav 1 

f Myoma 

I 

8 months 

adenocarcinoma 

12 

74 

Radium : 400 

Hyperplasia 

5 years 

adenoacanthoma 

13 

52 

Radium : 350 

Urethral 

caruncle 

5 years 

adenoacanthoma 

14 

50 

Radium : GOO 

Hyperplasia 

1 3 years 

adenoacanthoma 

15 

52 

X-ray 

Alyonia 

7 years 

myosarcoma 

16 

G7 

Radium : ? ] 

Radium: 1,200 ! 

t Alyoina 

1 Polyp 

5 j-ears 

1 year 

m 3 'osarcoma 

17 

54 

Radium: ? 

Alyoma 

10 rears 

carcinosarcoma 

IS 

Cl 

Raxlium: 1,200 

“Benign” 

12 'Vj years 

mixed tumor 

19 

uo 

Radium: ? 

Afvoma 

14 rears 

mixed tumor 

20 

C4 

Radium : ? 

Menopausal 

bleeding 

9 yeiirs 

mixed tumor 

21 

59 

Radium ; 1 ,000 

Polyp 

G years 

not determined 


‘Radium dosage is expressed in milligram liours. 


Case 14. — V. M. (R. IT. No. 430G6), an Irish widou', 43 years of age, was admitted 
to the gj-necologic service of the Roosevelt Hosiiital for the first time on Doc. 7, 1933, com- 
plaining of menopausal symptoms anxl of vaginal bleeding of three Aveeks’ duration. Tier 
pelvic organs seemed grossly normal. Curettage was performed on Dec. 9, 1933, at which time 
.50 mg. of radium yvas inserted into the uterine cavity and allowe.d to remain for 12 hours, 
giving a total dose of GOO mg. hr. Histologically, the curettings showed endometrial hyper- 
plasia, this diagnosis being corroborated later by .study of sections cut from different levels 
of the block. The patient remained well until Alarch 21, 1947, 13 years later, when she was 
re-admitte.d to the hospital at age of 56 because of a bloody vaginal discharge 4vhich began 
one week previously. Her uterus felt boggy and about twice normal size. Curettage on 
Warch 22 yielded a large amount of necrotic tissue, sections of ivhich showed adenoacanthoma 
(Fig. 1). Total hysterectomy, bilateral salpingo-oophorectomy, and appendectomy were per- 
formed on March 24, 1947. The uterine cavity was filled with a foul, polypoid, necrotic 
tumor, with extension through about half the thicknes.s of the myometrium. 

Ca.SE 17.* — 1). L. (R. H. No. 24318 and No. 40187), a widowed white woman with one 
child, had a radium menoj)ause induced at another hosjutal in 1936, at age 44, because of 
menorrhagia aisociated with uterine myomas. Re-examination of tlie curettings obtained at 
this time .>-howed normal secretory endometrium. Tlie dose of nidium could not be determined 
but the patient had no further bleeding until 1940. Bleeding of varying severity then began 
to remir at irregular intervals until .Tanuary, 1946, when she was hospitalized elsewhere. The 
nleru.s was de.scribed sis semicystic and enlarged to the size of a 3 months’ juegnancy. On 
Jan. 2.'), job;, subtotal hysterectomy was performed. A necrotic, semigelatinous mass filled 
the endometrial cavity. Microscopic.ally, the tumor consisted of atypical glandular epithelium 
v.hich had invaded the myometrium. The cells and nuclei varied in size and staining charac- 
letistics and many mitotic figures were pre.'^ent. The stroma contained cells of irregular size 

‘Tli's- <'a‘i' ajijear.s to la- identical with one of the two c.-ifien of e;ircinn.sarcoma of the 
utt rus reported by Idim, S. li.. Hartman, H., B.-iyer. 1., and Bonur. H. 1).: Ann. .Surf,'. 13H 
7.'!". t9iv 
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22. Corscaden, Fertig, and Gusberg (194G) rej)oi'ted 9 malignant lesions of the endo- 
metrium, including 1 adenosarcoma, among 05S patients wlio were followed an average of 6.7 
years after a radiotlierapeutic menopause. 

23. Taylor and Becker (1947) reported that 4.97 per cent of a group of 531 patients 
with carcinoma of the corpus had had an artificial^ induced menopause. 

24. Tyrone (1947), in an analysis of 436 hysterectomies, mentioned 7 cases in which 
cancer of the endometrium developed several years following radium therapy for benign 
conditions. 

25. Eongj' (1947) repoited one endometrial cancer which appeared eleven years aftei 
x-ray treatment of a woman, aged 32 years, with bleeding of benign origin; and another 
which was discovered five years after 2 applications of intrauterine radium. 

26. Kamperman (1947) added 2 more cases of corjius carcinoma in women who had had 
an x-ray menopause thirteen and twenty years previously. 

Present Study 

Records of the gynecologic service of the Roosevelt Hospital from 1915 to 
June 1, 1947, contain 270 eases of primaiy malignant tumor of the uterine 
fundus. We have examined the histories of- all these patients in an effort to 
determine the number who had had pelvic irradiation before the diagnosis of 
uterine cancer was made. Details of previous treatment and diagnosis in other 
hospitals were obtained wh6never possible. All available curettings obtained 
prior to the diagnosis of the malignant condition were re-examined, and when 
the original blocks were still available additional sections were cut and studied. 
In several instances the original diagnosis of hyperplasia of the endometrium 
was changed to adenocarcinoma, and in 2 other cases carcinoma was discovered 
in the resectioned curettings which had been diagnosed originally as benign 
(Taylor, 1932). After excluding these cases in which unrecogniz^ed cancer was 
present at the time of the original treatment, 21 remained in which a malignant 
tumor of the corpus was discovered subsequent to pelvic irradiation for pre- 
sumably benign conditions. This represents an incidence of approximately 8 
per cent among our patients with fundal cancers. 

The eases are summarized in Table I. The ages of the patients at the time 
of diagnosis of the malignant tumor ranged from 37 to 74 years, averaging 58 
years. This does not differ significantly from the average age of patients with 
carcinoma of the endometrium as reported in the literature and as we have 
found among our own patients with this disease (56.6 years). Sixteen of the 
patients had been treated with radium, 4 with x-ray, and 1 with both. The 
uterine cavity was the site of radium application in all cases but one. The 
average radium dose in the 11 eases where this could be ascertained was 1,006 
mg. hr., ranging from 350 to 1,500. Diagnosis of the curettings obtained at the 
time of the original radium treatment Avas available in 12 cases. Endometrial 
hyperplasia was present in at least 6 of these. Uterine myomas were the in- 
dication for irradiation in 7 cases. The time interval between radiotherapy 
and recognition of the malignant tumor averaged 8.3 years, varying from eight 
months to nineteen years. 

The tumors have been divided into three main histologic groups. Among 
the 20 lesions of which the exact histologic type could be deteianined, 11 were 
adenocarcinomas, 3 were adenoacanthomas, and 6 contained sarcomatous ele- 
ments. The last group included 2 myosarcomas, 1 carcinosarcoma, and 3 mixed 
mesodermal tumors which contained epithelium, connective tissue, and cartilage. 
The main clinical features of several illustrative ea.ses ai’e presented in the 
following brief abstracts. 
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and shape, including occasional giant cells. A diagnosis of carcinosarcoma was made by the 
.3 pathologists who examined the sections (Pigs. 2 and 3). Because of her poor cooperation, 
the patient received only an incomplete course of deep x-ray therapy to the pelvis post- 
operatively. Vaginal bleeding soon recurred and she was admitted to the Eoosevelt Hospital 
with this chief complaint on Oct. 6, 1946. A large .sloughing tumor fdled the upper vagina 
and lower pelvis, completely replacing the cervix. Biopsy of the tumor on several • occasions 
confirmed the earlier diagnosis of carcinosarcoma. 

Case 15. — P. G. (E. H. No. 21167 and No. .341009), a 52-year-old married Negress witli 
one child, was admitted to the hospital on Dec. 6, 1933, because of a pelvic tumor and pain in 
the back and legs. Seven years previously she had received elsewhere a cycle of eight x-ray 
treatments to the pelvis because of this tumor and had been amenorrhcic since. Her uterus 
was irregularly enlarged by a mass about 8 cm. in diameter. On December 28, subtotal 
hysterectomy, bilateral salpingo-oophorectomy, and appendectomy were peiformed. The 
anterior surface of the fundus contained a degenerated myoma, section of which showed 
large irregular spindle cells with atypical nuclei and mitotic figures (Fig. 4). This tumor was 
diagnosed as a myosarcoma. The uterus also contained several smaller subserous and intra- 
mural benign myomas. Sections of the adnexa were negative. On Feb. 1, 1934, eight 5 mg. 
needles of radium were inserted into the cervical tissue about the external os, whore they were 
allowed to remain for forty-eight hours, giving a total dose of 1,920 mg. hr. Despite high 
voltage x-ray therapy, her abdominal pain and backache grew worse and she was readmitted 
on March 16. A large nodular mass was now iialpable in the epigastrium. Eoentgenogram 
of the chest showed several rounded shadows in the lower half of the right lung field which 
were described as characteristic of sarcomatous metastases. Soon after admission, both legs 
became paralyzed. The patient gicw weaker rapidly and died in uremia on April 20, 1934, 
At autop.sy, sarcomatous metastases were found in the lungs, heart, liver, pancreas, intestines, 
and abdominal lymph nodes. 

C.\.SE 16. — E, S. (E, H. No. 14733 and No. 15759), an English widow of 07 years, was 
admitted to the hospital on Sept. 17, 1926, because of intermittent vaginal discharge, first 
.watery, then bloody, of a year’s duration. She had had a myomectomy elsewhere twenty-two 
years before, at age 45, at about the time of her menopause. Four years before admission, 
a submucous hyalinized uterine myoma was removed vaginally at the Memorial Hospital and 
intrauterine radium was administered, but no details concerning dosage aie available. On 
admission, several poh'poid bleeding masses were protruding from a normal appearing cervix. 
Neither the fundus nor adnexa were palpable. Curettage was performed on Sept. 27, 1926, 
and 50 mg. of radium were inserted into the uterine cavity ‘for twenty-four hours, giving a 
total radium dose of 1,200 mg. hr. ^licroscopically, the curetted tissue presented the typical 
appearance of a benign endocervical polyp. About a year later, vaginal bleeding recom- 
menced; the patient was readmitted to the ho.spital on Nov. 1, 1927. The cervix was now 
dilated by two large purple tumors which were avulsed. l^Iicroscopic sections showed a 
myosarcoma with myxomatous degeneration. The preserved areas of the tumor, which wore 
abundantly supplied with capillaries, contained spindlc-.shaped colls with large hypcrchroinatic 
nuclei and many mitotic figures (Fig. 5), 

Cape IS. — F. B. (E. II. No. 1S4S0). the mother of four children, had been treated with 
1.200 mg, hr. of intrauterine radium by Dr. .Tames Corsemien on .Tan. IS, 191S, following 
a curettage in her homo. The curef tings were reported as ‘•benign” but no detailed de- 
scription was recorded. The j'ationt uas admitted to the Eoosevelt Ho.spital as a private 
patient of Dr. Howard C. Taylor on .Sept. 17, 19.30, at age 61, complaining of backache, 
lov.er abloinin:d discomfort, and cystiti.«. The uterus reached to the level of the umbilicus. 
On the following day, total hysterectomy and bilateral salpingo-oojihoiectomy were performed. 
The uterine cavitv was distended by what apj eared to be a submucous myoma, which 
me.'iiurel 1.7 bv 12 by 10 cm. in«tologically, the tumor w:xs cla=.-ified a*; a malignant mixed 
tumor (adcno-arconia) of the utoru“. Numerous island.s of cartilage were present, sur- 
rounded bv large vcricular ccil« and occasional giant ccll.s (Fig. 6), Other areas contained 
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Fig. 1.- — Case 14. Adenoacanthoma of endometrium in patient aged 56 years, thirteen years 
after treatment ■with intrauterine radium for endometrial hyperplasia. 



Fig’. 2. — Case 17. Carcinosarcoma of fundus in patient aged 54 years, ten years after treatment 
with intrauterine radium for myoma. Section shows glandular elements of tumor. 
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islands of higli columnar epithelium with small darkly staining nuclei. This case was in- 
cluded in the study of Corscaden, Eertig, and Gusberg (1946). 

Comment 

The important clinical question to which an answer is sought is whether 
pelvic irradiation influences the subsequent development of neoplastic 'disease 
of the uterine fundus. Others have studied this problem l3y observing the in- 
cidence of fundal cancer in a series of patients previously treated for benign 
pelvic conditions. Corscaden, Fertig, and Gusberg found the number of 2 )atients 
who developed the disease in such a series to be 3.4 times as large as the number 
expected in a random population of the same age distribution. They attributed 
this disparity, however, not primarily to the irradiation, but rather to the 
original condition for which the treatment was given; that is, pathological uterine 
bleeding, often associated with endometrial hyperplasia. In the present scries 
also, hyperplasia was present at the time of original treatment in at least 6 of 
the 12 cases in which the diagnosis of the curettings was available. This ob- 
servation offers some suiiport to the claim for an association between hyperplasia 
and carcinoma of the endometrium (Taylor, 1932; Novak and Yui, 1936). 

Another observation, subject to the same difference of interpretation, con- 
cerns the relative incidence of previous pelvic radiotherapy among patients who 
subsequently developed corpus cancer and those with cervical cancer. In the 
Roosevelt Hospital, carcinoma of the cervix has been slightly more than twice 
as common as fundal neoplasms. Only two patients with cervical cancer, how- 
ever, out of a total of 622, gave a history of a previous radiotherapeutic meno- 
pause, an incidence of 0.3 per cent. This figure contrasts with the 8 per cent 
incidence of previous pelvic radiotherapy among 270 women with neoplasms of 
the corpus. In other words, previous irradiation of the uterus was 27 times as 
common among patients with corpus cancer as among those with cervical cancer. 
This finding is in general agreement with the ex])cricnce of others. Did the 
radiant energy bear any causal relationship to the later development of the 
fundal neoplasms? 

Those who would answer this (pieslion in the negative call attention to the 
low incidence of uterine cancer among large scries of women who have had 
pelvic irradiation for benign conditions. This ap])roacli, altliough valid in 
prineiiflc, is vitiated by the incompleteness of the follow-ups and by tlieir com- 
paratively short durations. Even in tlic study of Gonseaden, Fertig, and Gus- 
berg. for example, where a higli incidence of cancer was found, only 958 of 
their 1,108 patients wore followed, and in 3.59 (37 per cent) tlie follow-up 
])eriod was less than two years. In the present series, the average latent period 
between radiotherapy and recognition of tlie fundal tumor was 8.3 years, 19 
years elapsing in one case. 

IMaTtland, in 1931, rei)orted bis detailed study of tlie cases of osleogonic 
sart'oma that had occurred among radium dial i)aitit<'rs. In the .same i)aper he 
called attention to the high incidence of primary careiiioina of the lung in miners 
working with radioactive ores, as in the cobalt mines of 8chneeberg and the 
pitcld)lcnde mines of doachimsthal. It is a well-hnown clinical fact that irradia- 
tion of certain tisstuw. such as the skin, may cause hyperplasia of the epilliclium 
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Pig-. 4. — Case 15. Mvosarconia of uterus in patient aged 52 years, seven year.s after x- 

irradiation of myoma. 


■ray 



270 


SPEERT ANE PEIGHTAL 


. Am. J. Obst. & Gynec, 
February, 1949 


and in some cases, especially if the irradiation is oft repeated, leads to malignant 
transformation. Several case reports -which clearly incriminate roentgen or 
gamma rays as carcinogenic agents for skin, bone, and mncons membranes 
attest the long silent period, frequently 20 years or more, before the development 
of the clinically recognizable malignant tumor (Burrows, 1928; Kruchen, 1937; 
Florentin, Jacob, and Hun, 1916; Glover, 1947; Cahan et ah, 1948). 

Exposure of the human ovary to sterilizing doses of x-rays results in atresia 
of the follicles. If the dose is small, a certain proportion of the primordial 
follicles maj- escape (Desjardins, 1932). Even after fairly intensive irradia- 
tion, the ovaries may retain their capacity for estrogen production although the 
ova have been destroyed (Miller, 1930). Kaplan (1939, 1945) reported the 
case of a young girl who had normal menses despite pelvic irradiation with 3,300 
r. of x-ray and 990 mg. hr. of radium. Experimentally, Schmidt (1938) has 
found that irradiation of the ovaries of guinea pigs with a minimum sterilization 
dose of x-rays leads to the replacement of the normal ovarian structure by 
“interstitial gland” and cysts, accompanied by prolonged estrus with mammary 
gland development and urinary excretion of estrogen. Within a year, endo- 
metrial cysts were common; and in two years the uterine glands were irregular, 
distorted, and increased in number. The postmenopausal years in the human 
being are associated with an increased production of follicle-stimulating hormone. 
Essenberg (1947) has recently shown that the x-ray damaged ovaries of young 
mice respond to this substance with the production of active germinal epithelium 
and the formation of young follicles, although their ova soon atrophied. Even 
in tlie absence of extraneous hormonal stimulation, the mouse ovary, after re- 
covery from its initial depression from exposure to x-rays, undergoes a phase 
of regeneration in which proliferation of the germinal epithelium and granulosa 
cells occurs to such a degree that granulosa-cell tumors often result (Furth and 
Butterworth, 1936; Traut and Butlerworth, 1937; Geist, Gaines, and Pollack, 
1939). The endocrine function of these tumoi's was indicated by the endometrial 
hyperplasia and the increased incidence of mammary tumors in the mice which 
bore them. Traut and Marchetti (1940) mentioned 2 cases in which granulosa- 
cell tumors were found in women who had had previous treatment with intra- 
uterine radium, but they carefully avoided attaching any significance to this 
observation. 

Even less than x-ray.s would a menopause-inducing dose of intrauterine 
radium be expected to cause a cessation of ovarian function. The caneerieidal 
emanations from radium placed within the cavity of the uterus extend over 
little more than a radius of 3 cm. Effects of smaller doses on ovarian hormonal 
production are variable. Neumann and Peter (1932) demonstrated estrogenic 
hormone in the blood of several patients many months after the induction of a 
radium menopause with 2,500 mg. hr. of the clement. It is possible that in some 
cases the amenorrhea which rc.sults from intrauterine radium depends pri- 
marily on its local sclerosing effect on the uterus. 

There is considerable evidence to the effect that the estrogenic factor is 
important in the gcnc.sLs of endometrial cancer (Taylor, 1944). In another 
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Fig. 5. — Case IG. jMyosarccnia of uterus in patient aged 07 years, five years after treat- 
ment with intrauterine radium for a myoma and one year after treatment with intrauterine 
radium for an endocervical polyp. 



Fig. G. — Case IS. Mesodermal 
pi years, twelve and one-half years 
in tumor. 


mixed tumor (adenosarcoma) of the uterus 
after treatment with intrauterine radium. 


in patient aged 
Note cartilage 
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appearance of the tumors was IV 2 years. Neither inflammation nor irradiation 
alone sufficed to produce the tumors; both were required. These experiments 
were repeated and the results confirmed by Burrows, Mayneord, and Rol^erts 
(1937) and by Burrows and Clarkson (1943). The latter authors stated that 
the possible danger of causing neoplasms in man by irradiating inflamed tissue 
has been overlooked because of the long interval between cause and effect. The 
human endometrium almost always shows evidence of a chronic inflammatory 
reaction after a period of prolonged bleeding. Irradiation of sucli uteri perhaps 
fulfills the requirements for the induction of sarcoma as established experimen- 
tally. Recent experiments by Pigge (1947a, 1947b) have further interest for 
the problem. This author found that the intensified cosmic rays to which mice 
were exposed when their cages were covered with lead plates resulted in a de- 
creased latent period for the appearance of subcutaneous sarcomas following tbc 
in,jection of methylcholanthrene. Radium has caused osteogenic sarcomas to 
develop in rats (Dunlap et ah, 1948). 

jMore recently carcinoma of the uterus has been produced in rabbits by 
exposing the animals to x-rays (Lorenz, Esehenbrenner, Heston, and Deringcr, 
1947). 

The evidence presented in this paper falls short of proving that radiant 
energy is carcinogenic for the human uterus. ComlDined with tlie clinical and 
experimental data in the literature it is believed to be sufficiently suggestive, 
however, to warrant further study of the problem and to lem])er. in the mean- 
time, the enthusiasm wliich many gynecologists have for pelvic iri'adiation in 
the treatment of benign conditions of the uterus. Pigge (1947c) has formulated 
a concept of coeareinogens, suggesting that cancer may be caused not by a single 
.substance but by two, three, or more interdependent noncarcinogenic agents. It 
is possible that radiant energy may fall into this category. Tlie following 
excerpt from a recent editorial in the Journal of ihe American Medical Associa- 
tion (Vol. 138, 214-215, Sept. 18, 1948) seems pertinent; “Roentgen treatment 
for ])cnign conditions should be used only Avith a vivid appreciation of its 
capacity for harm and Avith an OA'ort CA'aluation of its prc.sumpti\’e l)enefits 
Aveighed against the knoAvn and possible injuries inseparable from its use in 
effective dosage.” 

Summary 

1. TAventy-one patients among 270 Avith malignant tumors of the body of 
the uterus (8 per cent) gaA’c a history of ])reA’ious iri-adiation of the pelvic 
organs Avith radium or x-rays for benign coiiditions. The incidence of ])rcvious 
])olvic irradiation among patients Avith cervical carcinoma, by contrast, Avas only 
0.3 per cent. 

2. Six of the 21 tumors contained sarconiulous elements. This Avas five times 
the incidem*c of .sarcomas among all the malignant tumoi-s of the uterine fundus. 

3. The average time interval betAveen irradiation and detection of the 
uterine eaneens Avas 8.3 years. 

4. These findings, toiicther Avith previou.sly |)ublishefl data in the literature, 
suggest a iHtssiblc eareinogenie <-ffeel of radiant energy on the human uterine 
fundus. 
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paper, additional evidence "will be presented to support this view. Carcinoma of 
the endometrium is exceedingly rare following surgical castration. Eadio- 
therapeutic ‘‘castration” lacks this prophylactic effect. The difference is proba- 
bly ascribable in part to the continued production of estrogen by the ovaries of 
at least some patients who have been subleeted to a radiation menopause. 

l\Iany gynecologists have the impression that the incidence of endometrial 
cancer is on the rise. This impression is substantiated by the records of the 
Roosevelt Ilospital. The average annual number of eases of this disease treated 
in this clinic during 1945 and 1946 was aijproximately double that for the pre- 
ceding eight years, although the clinic population has remained practically 
stationary. Several possible factors may be mentioned in explanation of this 
increase; namekv, an increasing life span of the population, more frequent resort 
to curettage, and improved diagnosis. Two additional factors of possible sig- 
nificance are the common use of estrogens for menopausal s.ymptoms during the 
past decade, and the treatment of benign pelvic conditions by irradiation, a 
method of treatment which has been in popular use in this countiy during the 
past 25 years. In 5 of the 21 eases in the present series the diagnosis of fundal 
cancer was made during the last two years. 

A disproportionate number of sarcomas appear in the literature among the 
reported eases of malignant tumors of the uterine corpus which occurred fol- 
lowing pelvic irradiation. Vogt (1926) reported 3 sarcomas to 3 carcinomas; 
IMartindale (1933) recorded a sai’coma of the fundus and one of the ceiwix to 2 
endometrial carcinomas; Scheffey (1942) had ] sarcoma to 4 carcinomas; and 
Burnam (1942) observed 1 sarcoma to 5 carcinomas. In a study of 20 cases of 
sarcoma of the endometrium, jMcDonald, Broders, and Counseller (1940) noted 
that 2 of their patients had had the menopause induced previously by means of 
radium or x-rays. Novalv and Anderson (1937) reported a case of pol.ypoid 
cervical sarcoma in a 3S-year-old woman in whom an x-ray menopause had been 
induced 8 years previously because of uterine bleeding. 

The histologic classification of the 21 case.s in this series likewise shows an 
unexpectedly high incidence of 6 sarcomas (29 per cent), whereas the incidence 
of sarcomas among all the malignant tumors of the fundus recorded in the clinic 
is only 6 per cent. Carcinosarcomas and malignant mixed tumors have been 
classified as sarcomas. Of the 4 patients with malignant mixed tumors of the 
fundus who have been treated in the Roosevelt Ilospital, 3 had a history of treat- 
ment with intrauterine radium for benign conditions nine to fourteen years pre- 
viously. The reader is referred to the paper by Liebow and Tennant (1941) 
for a description of this type of tumor and a review of its literature. Another 
finding of incidental interest was the 3 cases of adenoacanthoma, an uncommon 
but bj’- no means rare type of endometrial neoplasm. 

The' significance of the high incidence of sarcomatous tumors among pre- 
viously irradiated uteri is brought into clearer focus by a consideration of ex- 
, periments begun in 1933 by Lacassagne in France. This worker found that 
sarcomas could be produced in the thiglis of rabbits by a single exposure to 
610 r. of high voltage x-ray following the induction of a local inflammatory 
lesion with either bacteria or sterile irritants. The average latent period for the 
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N otwithstanding the expenditure of large amounts of energy and 
money, the cancer problem has not been solved. Unquestionably, a great 
deal has been learned about atypical gi’owth, but significant clues to the origin 
of malignancy are few. ilost of the studies seem to fall fairly readily into three 
groups. One of these has been the search for a causative agent, a virus, or some- 
other initiating factor. No less important has been the work of the chemists 
studjdng the metabolism of malignant cells, the enzyme systems involved, and 
the effects of various circulating chemicals in the blood, such as hormones. 
Finally, there has been a number of studies pointing to the importance of the 
constitutional or genetic factor. 

There is, however, another aspect to the problem to which little attention 
has been given. i\[alignant cells not only seem to be different chemically from 
normal cells but, more particularly, they exhibit profound disturbances not so 
much in the character of individual cells as in the relationship which cells bear 
to each other. In normal growth and dift'erentiation, changes occur not only 
in the internal patteim of each individual cell, but also in the way these cells 
are grouped and linked together to form chai'acteristic tissues and organs. 
In malignancy, it is this necessary relationship between cells that is lost. The 
basic problem, therefore, is ; Wliat has happened to the forces which in normal 
growth define the pattern of organization of tissue and organs of the whole 
organism*? This, of course, is another Avay of saying that cancer is but a special 
case of the central problem of all biology, the origin of design of the living 
system ; for it is the breakdown of the forces of organization which is at the heart 
of the ])roblem. 

Explanations of the origin of design have been offered by Aristotle, 
Descartes, Driesch, and Childes, to name but a few, but they have not been 
entirely satisfactory. As natural-history descriptions of biologic events, these 
have been interesting, unquestionably, but as sharply defined descriptions of the 
nature of the forces involved, they have been of little help. 

A number of yeai-s ago, consideration of the problem of organization of the 
developing nervous system led to an attempt to solve this problem in a different 
manner.’’ Since it has long been known that electrical activity is a common 

•Aided !)>' a KTant from tlie National Cancr'r Institute of the United St.'itc.s Public Iloaltli 
Scx^*’lco* 
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variations in liiologic activity are correlated with variations in the electrical 
characteri.stics of the field. It is these variations in field properties that can bo 
measured in part by means of determination of standing potential differences. 
However, such measurements, in order to be consistent and reproducible, ideally 
must be made as pure voltage gradients independent of current and resistance 
changes. For this purpose, the electrometer of the physicists should be the in- 
strument of choice. Unfortunatelj’’, this is a difficult instrument to handle 
except under veiy rigorous conditions. To simplify the problem, therefore, a 
vacuum tube microvoltmeter was designed® with sufficiently high input imped- 
ance to reduce current and resistance in the system being measured, to a 
negligible value. The circuit developed is essentially a Wheatstone bridge, 
using two vacuum tubes or a rivin tube, and fixed resistance as the third arm 
in the bridge, with the potential differences to be measured imposed across 10 
megohms on the fourth arm of the bridge. Any voltage gradient across the 
10 meghoms unbalances the bridge so that the resulting changes in plate current 
can be read on a suitable galvanometer. Again, the potential difference must 
be read by means of some contact with the living system which does not develop 
self-potentials and which arc completely reversilhe. For this purpose, silver- 
silver chloride electrodes were chosen, operating in physiologic salt solution, 
Avhieh latter is brought into contact with the living organi.sm through any con- 
venient procedure. Finally, since this technique reports changes in potential 
differences in the inherent field, it is possible to make a great many determina- 
tions without disturbing the system measured. 

The particular instrument used in this study consists of a twin triodc, 
2-C21, 1642, in a l)ridge circuit employing a cathode follower (Richter). The 
cathode follower resistance is variable and by means of the double pole, double 
throw input switch the control grid can be balanced at free grid potential. This 
is an absolutely neco.ssary condition of operation. Power is supplied to the 
bridge through a standard power pack which, however, must be operated 
in conjunction with a voltage regulating transformer (Solar). The output from 
the plates is fed to a General Electric photo-electric recorder with a 3 micro- 
ampere full scale deflection. The galvanometer in this instrument .sliould have 
critical damping resistance of approximately 10,000 ohms. By interposing 
a 10,000 ohm potentiometer between the output of the bridge and the input to 
the galvanometer, the over-all .sensitivity can be set at any desired multiple of 
one millivolt per unit deflections. Since virtually no current is drawn from the 
.system measured, null point determinations are unnece.ssary and the recorder 
can be used as a straight deflection instrument. A complete circuit is shown in 
Fig. 1. 

Calibration of the apparatus can be mo.st easily performed using a Leeds 
and Northrop .student type imlentiometcr. With this, it is possible 1o introduce 
into the microvoltmeter any de.sircd number of millivolts. Tlio.se will be recorded 
by the movements of the pen in the recorder. The connection of the electrodes 
to the instrument and of the instrument to the recorder .should be so arranged 
that when the pen nnives to the right of the zero point, the “hot” or control 
electrode Avill be positive to the reference electrode by the impo.scd number of 
millivolts. (Conversely, movcinent of the i»en to left of the zero point means that 
the control electrode is negative to the reference electrode by the imposed num- 
ber of millivolts. Normally, it has not been found nece.s.sary to ground any ])art 
of the apparatus, but there are circumstances when a around is neco.ssary, e.spc- 
cially whore there is a good deal of other electrical ajiiiaratus in the environ- 
meni. This is accomjflished by running a lead from the relcrence electrode 
bindinir post to any .suitable external ground. Tt may be advi.sablo to .shield the 
lends from the electrodes to the instrument. Finally, the table on which the 
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attribute of living systems, it was suggested that sucli electrical manifestations 
were evidence of an electrodynamic field in all living beings, and that it was 
this field which, through its inherent forces, imposed design on living matter. 
Evidence supporting this hypotliesis has been accumulated and has Ijeen sum- 
marized recently. ■*’ 

If, then, cancer is a special case of the problem of organization, it should 
follow that atypical growth should be accompanied by significant alterations in 
the characteristic field properties of a living organism. That this is the case has 
been shown in studies of malignancy in mice.®* ' ’ ® In all these studies, how- 

ever, it was very disappointing to find that, while the changes in the field were 
statistically significant, they were useless so far as the individual organism was 
concerned. A numlDer of factors probably explain this lack of individual signif- 
icance. Biologic variation of both the host and the growth, the unfortunate 
necessity of tying the animal down for observations, and the relatively low 
potentials obscured the final results. However, the statistical evidence was 
sufficiently strong to warrant tlie extension of tlie procedure to the problem 
of cancer in human beings. 

In the clinic, there are numerous diagnostic techniques vnth which electro- 
metric records can be correlated. A careful study may, therefore, yield 
significant results in at least three cases. In the first of these there may be 
uncovered a significant electrometric correlate of malignancy. Secondly, there 
may appear a significant relationship between the electrometric findings and the 
rate of development of nlalignanc3^ Finally, since all these results derive from 
the field properties which define the design of the organism, it may Im that an 
electrometric pattern will be found which can either indicate the existence of 
malignancy before the other standard methods of analysis or perhaps predict 
the constitutional tjqie which may, at some later period, and under proper 
conditions, develop cancer. 

Finally, if these studies should yield significant results, it would follow 
that cancer is a defect in the design of the organism which a wide variety of 
causative agents may be expected to uncover. There would be, therefore, no 
cause of cancer in the sense of an agent, but rather a constitutional or field de- 
fect which may develop into cancer as a result of any one of a wide number of 
external or internal factors. 

To test tlie above hypothesis, an experiment was set up on the Gynecological 
Service of Bellevue Hospital. The technique employed follows in detail, in the 
hope that similar studies in other clinics will be carried out. The results of 
the first 428 cases are included as a preliminary report. The study is, at present, 
being continued with a grant from the National Cancer Institute of the United 
States Public Health Seiwice and the clinical results will be published at some 
later date. 

Technique 

A number of primary assumptions underlie the application of direct 
current measurements to a cancer problem. The first of these is that the living 
system possesses as one of its attributes an eleetrodynamic field. A second is that 
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patient lies should be insulated on glass cups and all parts of tlie instrument 
should Idg supported on insulating material. In rooms to which run alternating 
current lines, adequate grounding of the apparatus may be necessary. 

The electrodes used are standard silver-silver cliloride electrodes made by 
chloriding pure silver wire in molar hydrochloric acid at 40 milliamperes for 
five or ten minutes.* (Pig. 2.) The reference electrode which was placed on the 
ventral abdomen just above the symphysis pulDis, is shown at A in Pig. 3. The 
holder can be readily constructed from a short segment of Incite rod. The center 
of this is drilled out to make a deep cup and a hole drilled through the side wall 
into which is cemented a short length of smaller diameter Incite tubing. A 
eastolite casting may also be used. (Pig. 3.) The silver electrode may.be in- 
serted into this side arm with the active end of the electrode in the bottom of the 
well. The well can then be packed in cotton soaked in physiologic salt solution. 
This type of holder has certain advantages in that it can be made rapidly and the 
cotton plug can be replaced after each measurement. An air filter, such as is 
used to aerate aquaria and which, therefore, is porous, may be drilled out to 
make a chamber in which the exposed tip of the silver-silver chloride can be 
placed. A side arm of amphenol tubing to hold the electrode in position is 
cemented on. All but the flat face of the chamber is then given several coals 
of a waterproof plastic — in this instance, Phenoplast. This unit, when soaked 
in physiologic salt solution, provides adequate electrical contact with the skin. 
The vaginal electrode was constructed from a piece of Incite tubing, approxi- 
mately one-half inch in diameter, formed into a shallow S curve after heating in 
l)oiling water, and the whole interior filled with paraffin after insertion of the 
silver wire. The active portion of the electrode projects a quarter of an inch 
beyond the Incite tube and may be covered, after chloriding, with cotton or 
gauze soaked in saline or, as in the final form, by a small section of filter tubing. 
This electrode is diagrammed at B in Pig. 3. Electrodes made in the above 
manner do not develop significant self-potentials over a considerable period 
of time. Usually it is wise to have a second pair available. If, hoAvever, a 
small potential difference, not to exceed 2 to 5 millivolts, appears between 
the electrodes wlien immersed in common salt solution, thej’’ can still be used. 
It is simply necessary, aftei- immersing the two electrodes in common salt solu- 
tion, to bring the recording pen to the arbitrarily selected zero in the center 
of the recording paper by means of the zero controls. (Pig. 1.) The reference 
electrode is then placed on the abdominal skin, with the patient in a recumbent 
position, and_ held there by any convenient bandage. The vaginal electrode 
may then be introduced, placing the protected tip in the posterior fornix of the 
vagina against the cervix. With the patient rc.sting quietly and undisturbed 
by the electrode placement, a continuous record of the potential difference 
between the ventral abdominal wall and the cervix can be recorded for any 
convenient length of time, usually from fifteen minutes to one-half hour. At the 
.start of .such a record, there is often a drift to either negative or positive side 
of the zero point. This is not always present, but probably indicates that the 
whole electrode system is coming to equilibrium with the living organism, hkir 
the re.st of the run, the potential difference will u.sually remain astoni.shingly 
constant with only minor variations. At the conclusion of the run, the two 
electrodes should be removed and jilaced in a common bath of salt solution. Any 
change in the zero point .should be noted. This, however, rarely occurs if the 
technique is correct. 

Finally, a word of caution. This is a highly s])eeialized techniijue. 7'hc in- 
struments are execediimly sensitive and must he handled with care and with 

•Morr* recently. Dr. Theodore Shcdlovslcy prepared for thl.*! study a pair of electrodes 
made by fu--'Uis chemically pure silver chloride dlicctly to the .silver wire. These have proved 
cinlnoiitly satisfactory. 
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Fig. 1. Fig. 2. 


■ — Microvoltmeter circuit. SI — General radio switch, type 339-B, R1 — 10 megohm 

resistoi\ S. S. White, R2 — 10 K helipot, R3 — 100 K SOW. Semivariable. Ciarostat tap at 65 K 
General radion potentiometer type 301-A, Ro — 20 K fixed wire wound IRC, 
^ — Transformer UTC R-2, CH — Choke. G— -Galvanometer in G.E. photoelectric 
recorder, VI — RCA Twin Triode 2021/1642, V2 — ^RCA rectifier type 80 or equivalent. 

Fig. 2. — Circuit for chloriding electrodes. 



Fig. 3. — Diagram of plastic holders for electrodes. Connections of silver wire to leads to micro- 

voltmeter must be protected from moisture. 
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Finally, however, the fundamental assumption on which this study is based 
suggests that the negativity in many of these patients may have predictive 
value. It is not at all impossible that these patients, although they have not yet 
shown clinical signs of malignancj^ may possess the field defect which will, at- 
some later date, and under the proper conditions, result in cancer. This possi- 
bility is so important that an adequate follow-up study should be made on these 
patients. They should be examined electrometrically at fairly frequent intervals 
lor as long a period as possible, but not for less than five years. 

This brief summarj’- of the results on four hundred twenty-eight cases 
confirms the basic hypothesis that cancer is fmidamentally the result of a failure 
of the organizational field forces in the living system, "When measures of these 
field forces are properl}’- made, obvious differences in the field properties of 
patients, -svith or without malignancy, have been determined. In three hundred 
fifty-three nonmalignant cases, two hundred eighty-nine showed the cervix 
1o be positive -with respect to the abdomen. A polar reversal of the field forces 
between the cervix and the ventral abdominal wall has been found in malig- 
nancy. This polar reversal is also found in 18.1 per cent of the nonmalignant 
pathology and in normal individuals.^®* 

It is to be noted that this study results from a deductively formulated theory 
of biologic organization derived from the postulational concepts of modern 
field physics. This theory was required by the inadequacy of chemical and 
thermodjmamic concepts to explain the persistence of the necessary relatedness 
l)etween the constantly changing entities of biologic systems.^® In cancer, the 
primary defect is a breakdown in the normal controls of this necessary related- 
ness. Field foi'ces are adequate in magnitude and direction for these controls. 
Hence, measurable alterations in the fields, showing departure from the paradic, 
correlate witli malignancy, which is the result of the breakdown of controls of 
the pattei’n of organization in the living system. 

Summary 

1. A techniqbie is described for measuring field forces in the intact human 
being. 

2. In seventy-five patients with cancer of the female genital tract, seventy- 
four showed the cervix to be consistently electronegative to the ventral abdominal 
wall, 98.7 per cent. 

3. Three hundred fifty-three patients wth nonmalignant pathology showed 
the cervix to be electropositive to the ventral abdominal wall in two Iiundred 
cighly-nine instance,s, or 81.9 per cent. 

4. In two hundred ninety patients showing the cervix to be electropositive 
lo the ventral abdominal wall, two Imndred eighty-nine, or 99.6 per cent were in 
nonmalignant conditions. 

y. Sixty-four patitents, or 18.1 per cent of those with nonmalignant condi- 
tions, .showed an electronegativity of the cervix similar to that found in cancer. 

6. It is suggested that an unlmown number of this latter .small group may 
ienre.s-t>nt jiaticnts with field defects who may, at some later date, develop cancer. 
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iindei’standiiig. There are many pitfalls which can Ije avoided only by practice 
and' patience. The procedure, however, once mastered, becomes relatively simple, 
although never foolproof. Reproducible results come only after experience. 

Discussion 

The results of the study utilizing the technique described above are still far 
from complete, but a brief summary of four hundred and twenty-eight cases is 
presented as a validation of the procedure! 

These cases fall into two clinical groups. Seventy-five patients belong in 
the group diagnosed clinically, and by pathological examination, as having 
malignancy in various stages of development; involving the cervix in sixty-one 
eases, the fundus in seven, the ovaries in six, and one patient in whom the 
malignanej^ was thought to be primary in the bladder. 

Three hundred fifty-three patients fall into two groups, one with a wide 
variety of nonmalignant pathology, and one with no demonstrable pathology. 
Electrometrieallj’-, all but one of the first group showed a very evident electro- 
negativity of the cemnx with respect to the ventral abdominal wall. Only one 
ease diagnosed as malignant gave a positive record. The magnitude of the 
negativity varied from patient to patient. There was no clear-cut correlation 
between this magnitude and the stage of malignancy. In at least one instance, 
although the electrometric record was negative, the pathologic report was 
equivocal. On a second biopsy, however, material was obtained from which a 
positive diagnosis of malignancy was obtained. 

In the group of nonmalignant pathology, three hundred fifty-three in num- 
ber, two hundred eighty-nine, in contrast to the first group, showed a significant 
and marked positivity of the cervix with respect to the ventral abdominal wall. 
As in the first group, the magnitude of the positivity varied from patient to 
patient and failed to show any significant relationship to the kind of pathology. 
The remainder of this second group, sixty-four, showed an electrometric 
negativity identical with that found in the cancer group. 

The reasons for this finding are not entirely clear. There are, however, a 
number of possibilities. In the first place, eleven of these negative eases were 
fibroids. They are generally believed to be nonmalignant growths, but they are 
also atypical arrangements of uterine cells, hence the field changes may not l3e 
unlike those found in malignancy. Six of the patients in this group were intra- 
uterine pregnancies. These are included to indicate that there are other factors 
than cancer which may be accompanied by field changes. A third group of 
eight eases are included because they represent another source of negativity 
of the genital tract, namely, ovulation. All of these patients were witliin the 
ovulatory time and exhibited no ob%nous pathology. The correlation of negativity 
with ovulation has ])een referred to previously.^^ Seven patients were post- 
menopausal and, as will be shown in a later report, a much greater incidence of 
negati^’ity and malignancy is observed in the older age groups. The remainder 
of the patients in this group shomng negativity of the cervix covered a wide 
range of pathology, including five ovarian cysts, four abortions, six cases of 
pehuc infiaminatoiy disease, four cervical polyps, two granulomas of the cervix, 
etc. 



^ PREGNANCY AND HODGKIN’S DISEASE 

With a Report of Three Cases 
S. Chas. Kasdon, M.D., Boston, Mass. 

(From the Tvmor Clinic and the Gynecological Department, Boston Dispensary, 

New England Medical Center) 

T he basis for a rational approach to the management of pregnancy com- 
plicated by Hodgkin’s lymphogranulomatosis is conceived with great diffi- 
culty, Careful search of the literature has revealed only 29 cases of Hodgkin’s 
disease occurring during pregnancy (Table I) which are reported in detail and 
corroborated bj’’ adequate histologic study. The English and American literature 
has but five reports dealing with this problem, all but Adair® presenting single 
cases. Only GemmelP does more than present a ease laistory. 

Three patients with Hodgkin’s disease complicating pregnancy have been 
seen in the Tumor Clinic of the Boston Dispensary in the past ten years, of a 
total of twelve women with Hodgldn’s disease admitted during this period. 
Each diagnosis was confirmed by liistologic study, and this report presents the 
ease histories of each patient. An analysis of the earlier reports together with 
these three cases is considered to be of some value in developing a Ijasis for the 
management of the obstetric factors in this complex situation. Tiie scarcity of 
this complication in obstetrics is attested to by the report of Palacios Costa, 
Chavanne, and Zebel Fernandez^^ who found five cases of Hodgkin’s disease in 
30,000 gestations, or an incidence of 1 in 6,000 pregnancies. 

Case Reports 

C.\SE 1. — B.D. No. S94442, Jlrj. B. F., para 0, gravida i, abortions 1 (l-O-O-l-O), aged 
20 years, was admitted to tlio Tumor Clinic of the Boston Dispensary on Sept. 22, 1939, with 
engorgement of neck veins and a roentgenographic picture of mediastinal masses suggestive 
of Hodgkin’s disease. She reported a spontaneous abortion two months preceding lier first 
appearance in the Tumor Clinic. She received 1600 r of external radiation with the 200 k.v. 
machine to the anterior and posterior chest over the next three months, and her symptoms and 
signs subsided. A bean-sized node in the left clavicular area was excised and microscopic 
examination revealed : fibrosis obliterating normal lymph node architecture, marked infiltration 
with cosinophiles, hyperplasia of the reticulo-endothelial cells, occasional characteristic Bced- 
Sternberg cells, edema, cellular infiltration of the capsule extending out into the periglandular 
tissue, and areas of necrosis. A diagnosis of Hodgkin’s disease was made. She received an 
additional 2700 r to the anterior and posterior chest and left .supraclaidcular areas over the 
succeeding three months. Her general condition was improved. On April 11, 19-10, a diagnosis 
of intrauterine gestation of fifteen weeks’ duration w:is made, her expected date of confine- 
ment being October 2<'i, 1910. The mediastinal shadow continued to enlarge in spite of the 
rocnt"'cn therapy. Obstetric consultation at that time expressed reluctance to advise inter- 
ruption of tlie gestation. In the next three month.s a total of doOO r were administered to 
the chest. There developed increasing dy.spnea, choking spells, and edema of the neck .'iiid 
clavicular skin area in the last trimester, and 5000 r of tlierajiy wa*- administered to the 
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macerated baby with a true Iniot in the cord. Tlie patient sustained some cervical and vaginal 
lacerations during parturition for which she was treated with transfusion and streptomycin. 
She was discharged in good condition but re-entered April 23, 1947, one month post partum, 
for vaginal bleeding. A dilatation and curettage were performed and placental site bleeding 
remedied. Examination at that time revealed a small right cervical node and her liver was 
palpated 1 cm. below the costal margin in the midclavicular line on deep inspiration. She was 
asymptomatic in remission at the time of this report. 

Discussion and Analysis 

, The clinical and pathologic changes of Hodgkin’s lymphogranulomatosis 
are too well known and widely studied to require comment here. Our concern 
is entirely with the obstetric aspects of the problem. 

Reference to the standard contemporary’^ source books for opinion concerning 
the management of pregnancy complicated by Hodgkin’s disease is of little 
avail. Stander,'® DeLee and Greenhill,^^ Davis, Titus, Adair and Stieglitz,-" 
and Halban and Seitz®^ do not mention this problem at all. Adair® states that 
“the effect of Hodgkin’s disease combined with pregnancy is not known, bul, 
judging from the two cases who have been registered at tlie Chicago Lying-iii 
Hospital, the prognosis seems to be unfavorable. Neither of these patients be- 
came markedly worse during pregnancy. . . . The possible accelerating effect of 
pregnancy on the condition and the generally fatal outcome, then, are the reasons 
for considering pregnancy undesirable in Hodgkin’s disease patients.” At the 
present time not a single modern expression of opinion based on more than two 
eases has been found which would be of value to English readers. Berkeley and 
Bonney^® in 1913 stated that “Hodgkin’s disease may first declare itself during 
pj’egnancy, or pregnancy supervening upon it, the course of the disease may be 
much accelerated.” They felt that abortion is very common and that the anemia 
concomitant with the process may lead to retroplaccntal and postpartum hemor- 
rhage. In their opinion pregnancy’’ should be terminated. Since there has been 
no recent analy’sis of pregnancy^ complicated by Hodgkin’s disease, it was felt 
that studies of all the cases available might clarify’ some of the many ramifica- 
tions of the problem. 

Gemmell- studied 57 cases of Hodgkin’s disease in women and found that 
about oncdialf occurred during the childbearing period. Approximately 16 of 
these were married, and six of these married women dated the onset of their 
disease from some pregnancy’. In addition, in the 17 -women in whom a men- 
strual Iiistoiy was available, 14 had some degree of oligomenorrhea. Thus, in 
nearly one-half of the Avomen in liis series, the onset of Hodgkin’s disease occurred 
during a period of physiologic amenorrhea. The labors in the six cases available 
for his study' were normal in five instances and presented a postpartum hemor- 
rhage in one case. Tlie puerperium was normal in five eases and febrile in one 
which expired on the one hundred ninetieth day’ post partum. Three spontaneous 
abortions occurred Avhich were not considered related to the Hodgkin’s disease. 
One premature labor (seven months) occurred and was also felt to be incidental. 
He felt that estrogens played an ameliorating role in the process. 

Study of Table I reveals that there are twenty'-four parturients in the litera- 
ture whose age can be cstabli.shcd dm-ing pregnancy complicated b.v Hodgkin’s 
disease. The average age of these women is 2S.3 y’ears, Arith 15 falling in the 
20- to 29-ycai‘-old group, and nine in the 30- to 39-year-old group. The youngest 
patient reported Avas 20 years old, and the oldest 39 years of age. Herz^ statc.s 
that the disca.se is most frequent during the 30- to 50-year-old age period. 
Epsteiir^ reported Hodgkin’s disease onc-third as frequently in Avomen as in 
men, and felt the proces.s to he le.ss malignant in AA-omen. In 204 ca.scs he found 
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mediastinal area during this time. Extensive infiltration of both lungs was found in her 
eighth month of gestation. Almost constant therapy kept tliis j)rttient moderately comfortable, 
although a chronic cough and increasing dyspnea persisted. In all, a total of 11,000 r of 
roentgen therapy had been administered in a period of eight months. Additional tumor masses 
developed in the mandibular and clavicular areas. Her condition showed progressive deteriora- 
tion, and she Avas admitted to the hosjutal on Aug. 9, 1940, for acute gastroenteritis 
and again at thirty-four to thirty-six weeks’ gestation because of rapid deterioration 
of her physical state. Labor was started by artificial rupture of membranes, and she delivered 
by lOAV forceps under local anaesthesia a 2150 Gm. male infant in good condition, who sur- 
vived for four days. The first fcAv da}'^ post partum the course was uneventful and afebrile, 
but on the eighth day of the puerperium the jiatient began to go downhill rapidly and expired 
that evening. Postmortem examination of the baby showed massive atelectasis, and no CA'idence 
of damage from the roentgen therapy Avhich had been administered during her pregnancy. 
The j)lacenta Avas examined and found to be entirely normal. A postmortem on the mother 
was not obtained. 

Case 2. — ^B.D. No. 4137, Mrs. E. G., aged 20 years, Avas first seen in the Tumor Clinic 
of the Boston Dispensary on Dec. 23, 1941, for a bulge in the left supraclaA'icular fossa. 
Biopsy of these glands revealed the typical findings of Hodgldn’s lymifiiogranuloma in the 
stage of almost complete sclerosis. She rcceh'ed 200 k.v. machine roentgen therapy to this 
area ((500 r) and later to the skull for scA’cre headaches Avhich Avere considered to be on the 
basis of the Hodgkin’s disease. She remained in a state of remission for three years Avhen 
she again receh’ed 450 r at 200 k.A'. to the neck for recurrent glandular invoh'ement. She was 
folloAvcd in the Memorial Hospital, New York City, for one year Avhere she received additional 
roentgen therapy (2,700 r) and was returned to the Boston Dispensary for further care on 
May 17, 1946. On NoA'cmber 15, 1946, she receh'cd deep x-ray therapy, 200 k.v., in tAvo doses 
delh'ered to the left axilla, a total of 1,000 r. In January, 1947, roentgen evidence of medi- 
astinal involvement Avas found. Additional therajAy (2,700 r) Avas giA’en to the mediastinal area 
in February, 1947. This Avas folloA\-ed in April, 1947, Avith 1,100 r to the lumbosacral and 
left axillary regions. She remained quiescent in her remission and became pregnant for the 
first time in Aj)ril, 1947. In vieAV of the deep x-ray therapy over the lumbosacral area un- 
AA’ittingly administered at the same time that conception occurred, it Avas felt that continuation 
of the gestation Avas not adA-isable. A dilatation and curettage Avere therefore performed and 
a fetus of approximately eighty-five days of age Avas obtained. The endometrium Avas normal 
for pregnancy, the placental tissue normal, and there Avas little eAudeuce of injury to the 
fetus. This patient has remained Avell up until the time of publication of this paper, six 
years. after the onset of Hodgkin’s disease, and is noAV six months post partum. 

Case 3. — ^B.D. No. 5093, Mrs. C. DeP., aged 23 years, Avas first seen in the Tumor Clinic 
of the Boston Dispensary on April 27, 1945, AA'ith a complaint of recent sAvelling of the glands 
in the neck. A biopsy rcA’caled a patclij”^ but striking eosinoxfiiilia, especially about the capsule, 
some monocytic infiltration in the same areas, occasional Keed-Sternberg cells, and areas of 
cellular deterioration and cytophagocytosis in the center of the nodule. In sx)ite of some 
disagreement among jiathologists, it aaus decided that this Avas Hodgkin’s paragranuloma. 
Boontgen treatment to the invoh’ed areas A\'as undertaken, and she reeciA'cd 1,200 r Avith the 200 
k.A*. machine in May, 1945. Her course aa-us uncA-entful and the glands subsided after radia- 
tion. Because of recurrent enlargement of the nodes of the neck, she Avas offered 1,200 r 
again seven months later. FolloAA-ing an asymptomatic period of fiA’e months, 600 r Avere again 
axqfiied to the neck. In August, 1946, she A\-as found to haA-e a tAvo months' normal gestation. 
There AA-ero no unusual changes in her physical status, and the pregnancy proceeded normally 
until Feb. 2.5, 1947, at thirty-six Aveeks in lier j)regnancy, n-lien slic Avas admitted to 
the hosx)ital for pelvic^ cramiAs and vaginal bleeding. A roentgen diagnosis of Ioav 
placental implantation (? prcA’ia) AA-as made. She Avas discharged after one AA'cek and returned 
to the hosjAital one month later Avith moderately sCA-ere Anginal bleeding and the ab.'-ence of 
fetal heart tones. She Aveut into labor and deliA-ered naturally an api)arently normal .stillborn 
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first trimester 


Hodgkin’s disease onset No 

early post partum 
Ilodgkin’s disease onset No 
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Ilodgkin’s disease onset No 

“before” parturition 
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before” gestation 
Hodgkin’s disease onset at No 

9 years of age 

? No 


Hodgkin’s disease onset 
1 month post partum 

Pregnancy in 4th year of 
Hodgkin’s disease 
2nd pregnancy in Cth year of 
Hodgkin’s disease 
Hodgkin’s disease onset 
3 years before gestation 
2 years after abortion above 
2 years after delivery above 


No 

No 
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No 

No 
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Hodgkin’s disease onset 
7 3 'ears before gestation 
Hodgkin’s disease onset 
2 years before gestation 
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“before” gestation 
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No 
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the average survival period to be 3.4 years in women and 2.3 years in men. He 
stated that 92 per cent of women with Hodgkin’s disease between the ages of 30 
to 50 years survive three or more years. 

It is of possible significance that Hodgkin’s disease has not yet been reported 
in pregnancy before the age of 20 years nor beyond 39 years of age, although 
the disease itself tends to show a progressive rise in incidence up to 60 years of 
age.24 incidence of pregnancj'- is greatest between 20 and 30 years of age, 
and this fact would account for the fifteen eases reported in this age period out 
of a total of twenty-four eases in which age is stated. There is apparently no 
significance in the relations of the age of the patient, Hodgkin’s disease, and 
pregnancy. 

Information sufficient to establish the number of pregnancies is available in 
twent 3 ’’-three of the twenty-nine cases reported. Analysis of the number of preg- 
nancies in the reported patients reveals that 44 per cent (ten) were primigravida, 
35 per cent (eight) were gravida ii, and 4 per cent (one) were gravida iii, 9 per 
cent gravida iv, and 9 per cent gravida v. There are thus 10 primi- and 13 
multigravidous women in whom parity is reported. The incidence of the Hodg- 
kin’s disease in the 13 women who have had more than one gestation out of a 
total of 23 does not appear to lend weight to the theory of Gemmelhthat ovarian 
hjTjeraetivity as indicated by the increased ovarian aetivtij'^ in pregnancy acts 
as a strong deterrent to Hodgkin ’s disease. 

Consideration of the onset of Hodgkin’s disease with relation to pregnancy 
reveals that sixteen of the twenty-nine eases in which adequate information is 
available reported the discovery of Hodgkin’s disease after the diagnosis of preg- 
nancy had been made. It is, of coui’se, likelj’ that the process antedated gesta- 
tion in some if not all of these thirteen cases. This fact appears to be in accord- 
ance with the findings of Desjardin^'^ who reported that estrogens had little or 
no effect on the course of Hodglrin’s disease, especially in the light of the 55 per 
cent of the total number reported who dated their onset during gestation. 

The pregnancies were permitted to terminate spontaneously in thirty-two 
gestations of a total of forty-two pregnancies in twenty-nine patients. In only 
seven reported patients, including one personal case, was the pregnancy inter- 
rupted before viability of the fetus because of the presence of Hodgkin’s disease. 
Only Blitz (two cases) and Perrier (tAvo cases) carried out this procedure in 
more than one instance. In none of these cases did the therapeutic abortion 
result in exacerbation of the Hodgkin’s process. In our OAvn case the patient 
has remained in a state of remission since her abortion six months ago. 

Two women had three pregnancies, four had tAA^o pregnancies after the diag- 
nosis of Hodgldn’s disease had been made. The largest number, twenty-eight 
of thirty, cases at term, had a normal spontaneous delivery. There Avere but 
three spontaneous abortions apparently unrelated to the process. One patient 
had labor induced medically in the last trimester and one was delivered by cesar- 
ean section because of massive edema of the Auilvar tissues. There is little evi- 
dence that spontaneous abortion occurs AAutli significantly increased frequency in 
Hodgkin’s disease. There is as Avell no eAudence that acute intra- or postpartimi 
hemorrhage occurs AAoth increased incidence during Hodgkin’s disease. In fact, 
uterine bleeding is rare in Hodgkin’s disease. The labors are apparently normal 
in onset, duration, course, and termination, except in the one case that came to 
cesarean section because of excessive vulvar edema Avhich may haA’^e been related 
to the lymphogranulomatosis. The puerpeilum Avas apparently normal in all 
instances from an obstetric standpoint.. In no case AA'as toxemia of pregnancy 
reported. 

In three eases the fetus Avas inAmlved in the maternal Hodgkin’s disease at 
birth. A rather heated controversy has been aired in the German literature con- 
cerning the transmission of Hodgkin’s disease across the placenta to the fetus. 
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Perrier, H.io 

31 

ii 

Hodgkin’s disease onset 

8 years liofore gestation 

No 


37 

i 

Hodgkin’s disease onset 

8 months before gestation 

No 


39 

ii 

Hodgkin’s disease onset 

4 years before gestation 

4% years after gestation 
above 

No 

Yes 


29 

ii 

Hodgkin’s disease onset 

1 year before gestation 

I'i/y years after gestation 
above 

Yes 

No 


38 

n 

Hodgkin’s disease onset 

2 years before gestation 

No 

Kasdon, S. C. 

29 

i 

Hodgkin’s disease onset 

1 montli before gestation 

6 months after above 

No 

Yes 


26 

i 

Hodgkin’s disease onset 

5% years before gestation 

Yes 


24 

ii 

Hodgkin’s disease onset 

14 montlis before gestation 

No 


Pl'iesel and AYinkelbauer reported the oeciirrence of Hodgkin’s disease in a 
41/^-montIi-old ehild, Jiistologieally verified, in wJiom the mother had a histo- 
logic diagno.sis of Hodgkin’s disease as well. Althongli the midwife in retro- 
spect many montlis later reported many nodelike elevations in the placenta, no 
study of the placenta was made. A second ehild is reported by von Braitenberg 
with signs of Hodgkin’s disease first appearing at one month of age. He sug- 
, gested the possil)ility of transmission of the disease from mother to child across 
the placenta. However, there is no clear evidence that Hodgkin’s disease was 
l)rcscnt in the mother and no pathologic changes were noted in the placenta. 
Leutkens reported a case of Hodgkin’s disease in a child 33 months old, whose 
mother died of this process at two months post partum. Nevertheless, all thirty 
remaining viable children (91 per cent) born of mothers with Hodgkin’s disease 
have not been reported to have developed it later on. It is of interest that a 
possiljle ease of accidental laboratory transmi.s.sion of Hodgkin’s disease has 
been reported by Ilordcr.^^ 

A nonnal ehild of 12 years is the oldest repoi-led in the literature-® boi'ii 
of a mother with Hodgkin’s disease. In no case was there any evidence of 
placental involvement in the process. In no instance, as well, was there any evi- 
dence of damage to the fetus because of the u.sc of roentgen radiation in the 
course of pregnancy. Adequate shielding of the fetus was used, of course, in all 
instances where roentgen rays wej-e employed. 

Analysis of the literature from the standpoint of the effect of the gestation 
and parturition on the disease is of .special intei-est. In all, 40 pregnancies in 
29 patients arc available for study. Of these, 18 cases showed definite c.xacor- 
bation of the Hodgkin’s disease process during or immediately following the 
pregnancy. Thiilcen of those occurred post partum and five ante partum. In 
22 eases '(ha per cent) neither pregnancy nor delivciy resulted in an cxaccrba- 
rion. In view of the relatively short expectancy of life reported for women with 
Ilodgkin's disease, this essentially equal incidence of exacerbations and remi.s- 
sions^in the disease Jiiighl be considered to be entirely due to chance. In any 
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Hodgkin 's Disease During Pregnancy 



COURSE AND OUTCOME OP 


MODE OF DELIVERY 

HODGKIN’S DISEASE 

RECOMMENDATION 


Natural at term Severe exacerbation during pregnancy. None 

Died 119 days post partum 
Natural at term No effect on Hodgkin's disease 


Post-influenzal abor- 
tion 3% months 
Natural at term 
Natural at term 


? Natural at term 
? Natural at term 
? Natural at term 
? Natural at term 


No effect on Hodgkin's disease 

No effect on Hodgkin's disease 
Exacerbation post partum, death 
‘ ‘ shortly ' ' afterwards. Post- 
mortem reported 
Exacerbation post partum for 4 months, 
then remission 

Exacerbation post partum for 6 months, 

then remission Interruption early in gestation advised 

Exacerbation post partum, then remis- 
sion for 1 year 
Exacerbation post partum 


Interruption advised when Hodgkin's 
disease found in early gestation. No 
interference advocated late in preg- 
nancy 
None 


? Natural at term 
? Natural at term 

Natural at term 

Natural at term 


Exacerbation intrapartum following 
remission of many years 
Exacerbation post partum, died in 3 
months. Child developed Hodgkin’s 
disease at 33 months 
Exacerbation post partum, died 
"shortly” after. Postmortem 
reported 

Exacerbation post partum 


Vaginal hysterotomy No 
at 4 months 

Spontaneous abortion No 
1st trimester 
Natural at term No 

Abdominal hysterot- No 
omy, 26 weeks 
Natural at term No 


exacerbation following abortion 

effect 

effect 

effect 

effect 


Interruption early in gestation advised 


None 


Interruption early in gestation advised 


Interruption of gestation suggested 


Natural at term 

Abortion at 3 
months 

Abortion, 1st tri- 
mester 

Natural at term 
Natural at term 


Cesarean section at 
term for edema 
of vulva 
Natural at term 

Natural at term 


Exacerbation post partum, died in 4 
months 

Exacerbation early in gestation 

Exacerbation early in gestation 

No effect. Died 2 years post partum. 

Postmortem examination reported 
Exacerbation post partum, died in 9 
days. Postmortem examination 
reported 
No effect 


Exacerbation post partum, died in 15 
days 

No effect 


Natural at term Exacerbation post partum 

Natural- at term No effect 


Interruption of gestation not advised 

Interruption of gestation advised 

Interruption of gestation not advised 
See above 

Interruption of gestation not advised 


Interruption of gestation not advised 


Natural (?) at term No effect 
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would lend to lend some weight to the theory that the ovarian hyperactivity 
present in gestation acts as an inhibitor of Hodgldn’s disease, and must be con- 
sidered in the light of the evidence to the contrary presented earlier in this 
paper. It must be noted that in two eases of the seven where pregnancy was 
terminated by interference before viability of the fetus, it is possible to estaldish 
the survival period following the interruption of the pregnancy. It is impossible 
to draw definite conclusions from this meager material concerning the value of 
interruption of pregnancy for extending the sinwival time for women with 
liodgldn’s disease. It appears most likely that maternal survival is not signifi- 
cantly altered bj’ early interruption of the gestation. 

Consideration of the effect of early previable interruption of pregnancy 
upon the course of Hodgkin’s disease is of major interest. Blitz reported tAvo 
patients in Avhom interruption of the pregnanej^ Avas effected because of an 
exacerbation of the Hodgkin’s disease in the first trimester of pregnancy. In 
both rapid remissions in the process obtained folloAA'ed interference. Perrier 
repoi’ted the earliest exacerbation three months folloAAfing previable interruption 
of the pregnane3^ In no ease did an acute exacerbation of the lymphogranulo- 
matosis occur directlj’- foUoAving induced abortion. This can be compared AAUtli 
the po.stpartum exacerbations occurring in thirteen of thirty-tAA'o eases (41 per 
cent) AA'hich AA'ent to tei-m and AA^ere delivered. It appears likely from this con- 
sideration that exacerbations in the coui'se of Hodgkin’s disease are much more 
prone to folloAA' deliver}^ at term than deliveiy previably. 

Only the ease reports of Davis, Kushner, von Braitenberg, and Parade pre- 
sent postmortem examinations in the parturients. In none of these patients Avas 
there reported involvement of the ovaries or uterus in lymphogranulomatosis. 

The recommendations offered in the management of pregnancy dur- 
ing Hodgkin’s disease are available from eleven of the fifteen authors 
aa4io have presented cases. Opinions are equally divided AA’ith six advising inter- 
ruption of the pregnancy and five against interference in the course of gestation. 
It must be realized that in all cases these expressions of opinion are attitudes 
AA’hich are impossible to establish on a firm footmg. Gemmell stated that the 
diagnosis of Hodgkin ’s disease carlj' in pregnancy is indication for interruption. 
On the otlier hand, lie felt that the reaction to earty interruiition of pregnanej’’ 
AA'ould likelj' be as bad in advanced Hodgldn’s disease as that at term. This is 
not substantiated by our analj'sis. He quotes several other British authors, such 
as IMurraj'^® in Albutt and Rolleston’s System of Medicine that “parturition 
has ... an unfavorable influence upon the progi'ess of the disease.’’ GoA\'ers-“ 
is also quoted from Re.ynold’s System of Medicine that “in one case onlj’- (of 25 
fatal female cases) did the disease apparently commence during pregnanej^ The 
progress of the disease AA-as, in another, distinctlj^ checked during pregnant*}’- and 
it adA-anced rapidly after deliA'cry.’’ Dyes^° felt that tlie rc.sponse to x-ray 
tlierapy should determine the indication for interruption and that conserA’ation 
of the fetus is adA'isable AvheneA'er possible. Parade felt that altliougli the process 
may be aggmA’ated by pregnancy, interruption should, neA’erthelc.ss, not be ad- 
vised routinely. The desire of tlie pai’ents for the child plays an important part 
in the management of the pregnancy in his opinion, as in that of Herz. IJoaa*- 
CA'cr, such humanistic considerations, intensely significant as they may be in 
practice, should play little part in the factual consideration of the intcrcffects 
of Hodgkin’s disea.se and pregnancy. Perrier states that “there do not exist, 
in general, medical indications to interrupt a iiregnaney in the eoui-sc of lympho- 
granulomatosis.’’ Gilbert^^ offered fu'c cases of pregnancy out of thirty Avomen 
reported AAith lymphogranulomatosis. Insufficient material is presented in all 
cases, hoAvcA’cr, for analysis. He states that rcmi.ssions arc uncomplicated after 
x-i-ay thcra])y for Hodgkin’s disease during pregnancy. He feels that both 
marriage and pregnancy are to be discouraged in the presence of Hodgkin's 
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I — Cont’d 


mode op deliatiry 

course and outcome of 

HODGKIN’S DISEASE 

RECOJIMENDATION 

Natural at term 

No effect 


Natural at term 

Exacerbation post partum 


Natural at term 

No effect 


Interruption, 1st 

No effect, died 3 years post partum 

Interruption of pregnanej’^ not advised 

Interruption, 1st 

No effect 


trimester 

Natural at term 

No effect. Exacerbation 3 months post 
partum, died at 6 months 


Natural at term 

No effect on course. Died 5 years post 



partum 


Spontaneous abortion No effect 


Induction of labor 

Eapid progression of Hodgkin’s disease 


34-36 Aveeks of 

through gestation Avith death 8 daj's’ 

See summary and conclusions of this 

gestation 

post partum 

report 

Abortion at 3 

No effect 


months 

Spontaneous at term No effect 



case, the evidence from this standpoint is certainly not strong that Hodgkin’s 
disease is activated by pregnancy. It would, of course, be of great value to know 
the incidence and frequency of exacerbations in a nine-month period in a com- 
parable group of nonpregnant patients in order to state more clearly Avhelher 
exacerbations in Hodgkin’s disease occur with greater frequency during preg- 
nancy. Graver*" states he would expect a 50 per cent incidence of exacerbations 
in a nine-month period in non-pregnant Hodgkin’s patients of this type. 


Table II. Duration of Life Post Partum in Hodgkin’s Disease for Patients in Wiio.m 

Death Is Eeported in the Literature 


AUTHOR 1 

YEAR 

1 

AVEEKS 

1. Davis^ 

1911 


17 


2. Priesel and Winkelbauers 

1926 

‘ ‘ shortly 

after 

delivery ' ’ 

3. Luetkens^ 

1934 


22 


4. von BraitenbergG 

1938 

‘ ‘ shortly 

after 

delivery ’ ’ 

5. Parade^ 

1940 


29 


6. Paradei2 

1942 


1 


7. Palp ci os Costa, Chavanne 

1945 


2 


and Zebel Fernandezi+ 





8. Perrieris 

1945 


156 


9. PerrieriB 

1945 


26 


10. Perrieris 

1945 


364 


11. Kasdon 

1948 


1 



Table II presents the time after delivery in Avhich death occurred in the 
eleven cases in which this evidence is availabie. The longest period of survival 
after deli\mry in Avhich death is reported is seven years, and the sliortest period 
is eight days. In no case did death occur before evacuation of the uterus. This 
would appear to be of great significance since one would ordinarily expect some 
of the twenty-nine patients to terminate their course fatally, but this has not yet ; 
been reported during the antenatal period in Hodgkin’s disease. This evidence j 

t 

f 

} 

i 
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Of greatest significance is the evidence which can be applied to the estab- 
lishment of an attitude wMch will determine the management of pregnancy in 
Hodgkin’s disease. In ^^.ew of the fact that exacerbations in the process occurred 
in but eighteen of forty-two gestations during Hodgkin’s disease, it is felt that 
this is little more than the incidence of exacerbations in Hodgkin’s disease which 
one would expect without pregnancy in a comparable group of Avomen. Of the 
eighteen patients ydio developed exacerbations during the gestational and puer- 
peral period, thirteen occurred after parturition. This is of real but as j^et 
undetermined significance, especially in the light of the freedom from exacerba- 
tions in all patients in Avhom interruption of their pregnancies, either spon- 
taneously or by induction, occurred before term. It is therefore felt that preg- 
lAaney has no demonstrable effect on the over-all incidence of exacerbations in 
Hodgkin’s disease. If there is any tendency whatsoever for exacerbations in 
Hodgkin’s disease to occur during pregnancy, they most likely follow delwery 
at term. It is therefore considered that there is little emdence from this study 
to advocate interruption of pregnancy during the course of Hodgkin’s disease. 
When specific and definite olistetrical indications for interruption of pregnancy 
not related to the Hodgkin’s process are present, there is certainly no contra- 
indication to interniption of pregnancy as far as the Hodgldn’s disease is 
concerned. 

On the other hand, Hodgldn’s disease has little or no effect on the occur- 
rence, course, duration, complications, or end results of gestation. 

Conclusions 

1. Hodgkin’s disease complicating pregnanc}’^ does not gros.sly affect ovu- 
lation, fertility, incidence of spontaneous abortion, ante-, intra-, or po.stpartuni 
hemorrhage. 

2. The ob.stetrie aspects of gestation, parturition, and the puerperium are 
not affected by coincidental Hodgkin’s disease. 

3. Hodgkin’s disease is transmitted from the mother to the fetus across the 
placenta in 9 per cent of reported ca.scs. 

4. Thci-e is no report in the literature of injuiy to the shielded fetus from 
'k roentgen radiation used in the treatment of Hodgkin’s disease. 

n. inten-uption of pregnancy during the course of Hodgkin’s disease is 
not indicated from the evidence at hand. 
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disease. However, if pregnanej’^ occurs during a remission of tlie disease, he 
does not advise interruption of the gestation. A “wait and see“ attitude liest 
expresses his position. 

Summary 

A review and analysis of the available published literature on Hodgkin’s 
disease and pregnancy with a report of three eases are presented. The need for 
such a study is cleaiij’- mdieated by the complete absence of comprehensive in- 
formation in the modern literature. 

It is obvious from the reports of the multiple gestations during Hodgkin’s 
disease that fertility is not grossly affected bj' the process. Spontaneous abortion, 
contrary to earlier statements, is also apparently unrelated to the presence of 
Hodgkin’s disease in the light of but three occurrences in forty gestations. 
Hemorrhages occurring ante, intra, or post partum show no increased incidence 
in Hodgkin’s disease. In spite of evidence to tlie contrary, there is considerable 
doubt that estrogens play a signifieant iiart in either the onset or severity of 
Hodgkin’s disease. 

Studj’- of the age incidence reveals little of significance. The youngest 
patient was 20 years and the oldest 39 years of age, with an average of 28.3 
years. There are 10 jirimi- and 16 multigravidous women. In sixteen of the 
twenty-nine cases in which sufficient information can be obtained, pregnancy 
occurred after the onset of lymphogranulomatosis. It is probable that the 
disease was present in some, if not in all, of the remaining eases before gestation 
developed. There docs not appear to be any interference with o\'ulation or 
fertilit}’- by Hodgldn’s disease from this fact alone, in contrast to the aberrations 
in ovai'ian activity which liave been reported in lencemia.^® 

In all, thirty-two of a total of forty-two gestations were delivered at term. 
There were seven interruptions of pregnancy before viability of the fetus, and 
three spontaneous abortions which were not considered to be related to the 
lymphogranulomatosis. The largest number, twenty-eight of thirty, delivered 
naturally and spontaneously at term. One imtient was induced medically, and 
one patient was delivered by cesarean section because of excessive vulvar edema. 
The latter indication for hysterotomy may have been related to the pi'cscncc of 
Hodgkin’s disease, but is an exceedingly rare complication in a rare complica- 
tion of pregnancy. The problem of placental transmission of Hodekin's disease 
to the fetus should be considered as a pos.sibility. Of the three repoi'tcrl in- 
stances of Hodgldn’s disease in young infants, the diagnosis of Hodgkin’s disease 
is unquestioned in two of the mothers. On the other hand, all other viable chil- 
dren born of mothers with Hodgldn’s disea.se have been found to be free of the 
disease. It can be .stated that Hodgkin’s disease is iransmilted from the mother 
to the fetus across the placenta in 9 3 )er cent of reported cases. L>Tnphogranulo- 
matosis has not been reported in the placenta or membranes. 

Adequate shielding has prevented the oecurrenee of radiation injury to the 
fetus in all cases where roentgen therapy was employed in exacerbations of 
Hodgldn’s disease. Tims far there have been no reports of pregnancy in Hodir- 
kin s disease treated with nitrogen mustards. Evaluation of this new thci’a- 
peutic tool in the management of l\nnphogranulomatosis must await further 
study. 



INDICATIONS FOR HORMONAL PELLETS IN THE THERAPY 
OF ENDOCRINE AND GYNECIC DISORDERS- 

Robert B. CtReenblatt, ]\I.D., and Roland R. Suran, M.D., Augusta, Ga. 
(From the Department of Endocrinology, University of Georgia School of Medicine) 

I T HAD been noted by many investigators in both animal and clinical experi- 
mentation that implantation of liard compressed pellets of crystalline steroids 
resulted in a slow and more physiologic aljsorption of the hormone than that 
observed after parenteral administration. Since the amount of the hormone 
released to the organism is continuous though minute in quantity, it is con- 
ceivable that l)y this method the endogenous mechanism of hormonal secretion 
is more nearly approached and the pliysiologic action of the hormone more 
closely imitated.^'® In 1942 Corner" predicted that, “pellets will probably be 
used in human cases in which long continued action is required, not only because 
of the continuous absorption, but also because insertion of the pellet, which 
can be done througli a hollow needle, avoids repeated hypodermic punctures.” 

The numerous objections to the repeated parenteral administration of 
hormonal preparations arc apparent to both physician and patient. The im- 
plantation of liormonal pellets may be undertaken in a great variety of condi- 
tions requiring prolonged hormonal therapy. Besides eliminating the necessity 
and inconvenience of frequent injections, the economy of this mode of therapy 
places it within reach of most patients. Satisfactory results may be obtained 
for periods up to six mouths and longer. 

Technique of Pellet Injection 

"With the use of the Kearns Pellet Injector (Pig. 1), the disadvantages of 
]n‘cvious methods of subcutaneous and subfascial pellet implantation have been 
largely eliminated. Implantation by these earlier methods was followed by 
expulsion of the pellet in as many as 15 per cent of cases, whereas, with the 
]\ earns in.strument pellet extrusion is rarely seen, and in our experience, oc- 
curn'd in le.ss than 2 ])er cent. In tho.se instances in which the pellets were 
recovered after varied periods, and weighed, it was found that absorption closely 
followed the more or le.ss constant curves previously reported.^’ " 

An area of skin is chosen on the anterior ai)dominal wall about one inch 
medial to the anterior superior spine of the iliac crest, on cither the right or left 
side. The .skin i.s cleansed with any of the accc'ptcd antiseptic preparations, 
and then ane.sthelized with 1 or 2 c.c. of a 2 i)er cent solution of i)j-ocaine hydro- 
chloride (Fit:. 2). The sterilized pellet injector vith stylet in place is dh’cctcd 
parallel to the iimuinal ligament, and inserted subcutaneously to the depth of 
the first holt tPig. ‘1). The stylet is removed, and the jicllct placed in the groove 
;-l the exposed end of the hollow needle. Care .should be taken when placing 

•Tlii'-- v.-ork v.-.n't nWed by n Krc.nt from Kohorlntr Corporation, Bloomfield, N. .T. Suppllc'< 
jf I ■'•III t'- (>f • '.lra<iii'!, t< on. ( ( »n t.-n-)*'). i)iop< ‘•tciono, .-ind coi tif'0..;ti‘ionc ncotatr 

(<*ort->t.-) v." to ni.ob it\ail'iblo UirotiiUi ili<‘ ooiirto.y of ijr. W. II. sfonor and Pr. Edward 
JIfn,br''oR of Soil, nni; f'orporT'tion. 
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the pellet into the cannula, as the pellet cannot be re-sterilized if it falls out 
and becomes contaminated. By holding the sterile tray beneath the groove, the 
pellet will he caught in this tray, and can be replaced (Fig. 4) . As many pellets 
as indicated may be added. Twelve pellets have been implanted by a single 
iipiection. The blunt plunger is then fully inserted, gently pushing the pellets 
into the subcutaneous tissues. The instrument is withdrawn, and a clry dressing 
placed over the wound. The pellets may be palpated in the subcutaneous tissues 
of the anterior abdominal wall, just above the middle of Poupart’s ligament. 



I'lf? "■ — Subcutaneoiifs Jn'^crtion of tho cannula i^ilh stylet. 

Fi.;. 4. — IntrocliKtIon of tiic pellets Into tho bfoovc at the exposed end of the cannula. 


Absorption 

Jf pellets arc manufr.c1urcd under .standard conditions, i.c., uniformly 
comin-e^sed cry.stallinc material, it holds that pellets of greater weight will he 
of juoportionately greater si/o. Tho rate of absoi'ption, per pellet, will depend 
on its .surface area. The percentage of absorption of each weight group 
of pellets will follow its own definite curve. The total rate of absorp- 
tion on any given day or any giveti time depends on the mimber of pellets 
implanted and not on the aelnal weight of the pellets. Biiiee pellets of similar 
.si/o are more or hss absorbed at n^oderatoly iniiform lates, and since the rate 
of nhsoiptioii depends on the number of pellets and the surface area, the 
follouinu iiypothesis may be in ender: “The rate of ahsorj)tion of any given 
amount of crystalline hormone depends on the nnmhcr of ))C'lle1s implanted at 
one time and not on the size or weight of the pellets, and the time that the 
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Fig-. 1. — The Kearns Pellet Injector (unassembled) -with pellet. 



Fig. 2. — Anesthetizing the skin with procaine hydrochloride solution. 
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cectling month, the curve tending to level after the hundredth day. The decrease 
in rate of absorption is inversely proportional to the surface of the pellet. 
Fig. 5 shows the percentage mean absorption curve for 100 ing. pellets 
of testosterone propionate.® Fig. 6 shows the percentage absorption of 50 mg. 
pellets of progesterone.'’ 

Indications for the Use of Pellets 

Estradiol Pellets (25 mg. in Aveiglit). — 

1. In patients vitli severe menopausal .syndrome in whom prolonged injections of 
estrogens are necessarj*. 

2. In young women with hypoplasia of uterus or breasts. 

3. Dysmenorrhea associated with hypoplasia of the uterus. 

Note: Estradiol pellets are contraindicated in patients with a history of cancer or 
with so-called precancerous lesions. It is preferable that estradiol pellets should not be used 
except in those patients without uteri. 

Progesterone Pellets (50 mg. in weight). — 

1. May be used along with estrogens in the treatment of menopausal patients. 

2. In selected patients with nervous tension states. 

3. Nymphomaniacal tendencies that prove distrcs.sing. 

4. In treatment of habitual abortion. n 

0. In treatment of puberal breast hypertrophy.o 

Note: Combined estradiol-progesterone pellet implantation should never be used in the 
menopausal patient with an intact uterus, as prolonged bleeding usually ensues. 

Testosterone Pellets (75 mg. in weight). — 

1. In certain patients with .symptoms of menopausal sjTidrome in whom estrogen therapy 
has proved unsatisfactory or is contraindicated. 

2. In combination with estradiol pellets in patients with uteri who have severe meno- 
pausal .symptoms, in order to prevent the untoward bleeding induced by estrogens .12 

3. The dy.'^inenorrheic p.'itient with possible endometriosis or small fdjroids. 

4. 'fhe j)atient with fibromyomata for whom surgery is not feasible. 

5. Tile patient with nocturia of endocrine origin. m 

0. The female who is not psychologically frigid and in whom increased libido is de- 
si |•able.>^ 

7. .\s !i palliative measure in patients witli advanced carcinoma of tlie breast. 

.‘4. In combination with desoxycorticosterone pellets for Addison’s disease. 

Note: Testosterone jiellets should not bo used in women who have a tendency toward 
ro-ne or hir.-utism. 

iJi sojnicorlicosli rone Acetate P/lUts (75 mg. in weight). — 

1. .\d<lisou’.“ disease.!' 

2. In panhypofiituitarisin. jicllets of de.soxyi'ortico.st crone acetate may bo implanted 
along with le^itoctcrotu'. 

In certain a?-thcnic patients who have low blood jiressure, low Mood sugar, and 
mark'sl fatigability, it appear.- that thi.s form of nu'dicjitinn proves heljifnl. 

Note; De-oxycoriico-terone i- erditraindieateil in hypertension or he;irt di.>-ease. 

Tj^pical Case Reports 

f’Ji f.nrti fie . — 

i’1,' E-Aredird J'/Hits: D. E., ?. .5C.-ye:ir-old white uonuiri. wa.“ -■•en in .April, 1017, 
Ifi. iiad bei-n performed in 1030. During the preceding seven years, the patient 
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pellets continue to give off appreciable material depends on the size and weight 
of the pellets implanted.’’^*' The manner of absorption is mainly a phj^sieal 
phenomenon depending on the surface area exjjosed to the dissolving action 
of tissue fluids. Influencing factors are the density of the pellet, the size of 
the particles (crystals) that comprise the pellet, and the site of implantation.® 



Fig. 5. — Porcentagc mean absorption curve for 300 mg. pellets of testosterone propionate. 
(From: Orcenblatt. R. B., and Hair, H. Q. : J. Clin. Endocrinol. 2: 315. 1942.) 



Fig. G. — Percentage absorption of 50 mg. pellets of progesterone. (From: Greenblatt, R. B.. 
and Hair, L. Q. : J. Clin. Endocrinol. 6: 38. 1045.) 

When the percentage absorption is plotted against the number of days 
that the pellets remain in situ, the resultant curves are more or less smooth 
with the individual deviations of each weight group being only rnoderate in 
extent. The percentage of absorption during the first montli is relatively rapid 
for all groups. The rate of absorption progressively decreases with each sue- 



300 


GREENBLATT AND SURAN 


Am. J. Obst. & Gjmec. 
February, 1949 


She was seen again August 22, and stated that her condition was greatly improved. Head- 
aches had ceased, she slept well, and her libido was definitely increased. Examination showed 
the clitoris to be slightly enlarged, and very sensitive. The patient returned March 11, 1947, 
and stated that symptoms had been adequatel}' controlled for seven months, but recently her 
well-being and libido had lessened. Two 75 mg. pellets of testosterone were again implanted. 
There was immediate improvement, and her complaints were controlled for an additional 
period of five months. She was seen on Sept. 19, 1947, complaining of a recent decrease in 
libido. Two 75 mg, pellets of testosterone were implanted. Libido was restored, and re- 
mained at a high level for five months. She was last seen on Jan. 24, 1948, at which time 
one 25 mg. pellet of estradiol, and one 75 mg. pellet of testosterone were implanted in order 
to maintain her well-being and clinical improvement. 

Endometriosis . — 

Testosterone Pellets: E. S,, a 24-year-old white woman, complained of dysmenorrhea 
for the duration of the menses so severe that her physician had to resort to some opiate for 
relief. Following the cessation of flow, pain in the left side persisted for one week after- 
ward. Examination revealed a retroverted adherent uterus, with tenderness and some full- 
ness of the left fornix, A diagnosis was made of endometriosis. In 1943, complete relief 
was afforded for a period of six months by injections of testosterone propionate, 25 mg. 
every fifth day. Two months after the injections were discontinued, the pain returned. 
Therapy was resumed, and continued for eight months with amelioration of her syndrome. 
In April, 194G, the patient complained of excruciating pain in the left side for one week 
following menstruation. She had noticed buming on urination when the pain was present. 
The patient stated that she was relieved of the dysmenorrhea. At this time urologic consulta- 
tion was sought, and the urologist concuiTcd in the diagnosis pf endometriosis. It was felt 
that the pain was produced by an endometrioma causing pressure on the ureter. Three 75 
mg. pellets of testosterone wore implanted. The pain was relieved for six months, but re- 
curred following tho next menstrual period. Pehde examination showed the uterus still rctro- 
verted, but slightly more moveable. There was tenderness in the loft fornix; and some in- 
duration of the left uterosacral ligament. Three 75 mg. pellets of testosterone were again 
implanted. There was no pain following menstruation in December. Tho patient became 
pregnant, but aborted in February, 1947. Shortly thereafter, she became pregnant again, and 
was delivered on Nov, 29, 1947, of a normal male infant. 

Addison’s Disease . — 

Dcsoxycorticostcrone and Testosterone Pellets: R. C., a 31-year-old white nullipara, was 
first seen in September, 194G. Her complaints were extreme weakness, headaches, marked 
gcncnilizcd pigmentation especially of face and upper extremities, and partial loss of head, 
axillary, and imbic hair. The diagnosis of Addison’s disease was confirmed by laboratorj’ 
tests. At this time three 75 mg. pellets of dcsoxycorticostcrone were implanted. Aqueous 
adrenal cortical extract was prescribed in 1 c.c. doses twice weekly. Extra salt was added 
to th.e diet. During the following three months the patient improved rapidly. On Dec. 12, 

one 7.) mg. pellet of dcsoxycorticostcrone was implanted. Improvement continued, and 
in M:iy> 1947, three 75 mg. pellets of dcsoxycorticostcrone, and two 75 mg. pellets of testos- 
terone were implanted. Tho patient continued to do well. She gained weight, did not fatigue 
easily, hair growth was restored, and pigmentation decreased somewhat. On Aug. 12, 1947, 
one 75 mg. pellet of dcso.vycorticosterone, and one 75 mg. pellet of testosterone were implanted. 
The patient was last seen on Feb. -4, 1948. At this time she stated that she had not taken 
any adrenal cortical extract or extra salt for the past four months, and that .she felt ex- 
tremely well. 

Summary 

T)ie iniplaiitalioii of liornional pellets has proved of value in the iiianage- 
Kient of a great variety of endocrine and gj-necic disorder.s. Pellet iniplnnla- 
tion is indicated in tho.se conditions where prolonged hormonal therapy ajtpcars 
necessary. With the use of the Kearns Pellet Injector, pellet implantation 
is a sitnple oflleo procedure. Some of the indications and contraindications 
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hiul frequent l\ol tUiHhes, cried easily, was unable to concentrate, and stated that her memory 
was poor. Her emotions wore easily disturbed. She had received repeated courses of estrogen 
therapy, orally and parentcrally, with only j)artial alleviation of symptoms. In April, 1947, 
two 25 mg. pellets of estradiol rvere implanted. Improvement was noted almost immediately. 
The hot flushes were, prsictically eliminated. Her emotions stabilized, she was more receptive 
to visitors, and her attitude to life in general was greatly improved. Her symptoms have 
remained luidcr control for a period of ten months. 

(2) Estradiol and Testosterone PcUrts: B. B., a 50-year-old white woman, was first 
seen Aug. 22, 1942, complaining of frequent, severe hot flushes, nocturia, nervousness, back- 
ache, headaches, and paresthesia. Menses had ceased three years previously. During the 
following five years the patient was treated with estrogens, progestogens, and androgens, given 
orally and parentcrally, with unsatisfactory ro.sults. On October 0, 19-17, the patient's com- 
plaints were particularly severe. At this time two 25 mg. ))ellcts of estradiol, and one 75 
mg. pellet of testosterone wore implanted. Improvement was noted shortly. She experienced 
almost complete relief of all symptoms, and her complaints have been satisfactorily con- 
trolled during the six months' follow-up to date. No untoward bleeding occurred. 

(3) Estradiol, Progesterone, and I'cstostcrone Pellets: B. ,1., a white woman aged 41 
years, was seen on Nov. 14, 194(5. Her uterus, tubes, and ovaries had been surgically removed 
in 1939, The patient complained of fatigue, emotional instability with nervousness, and 
extreme depression, formication, and occasional hot flushes. She was treated with oral 
c.strogcns for several weeks, and showed some improvement. On .Tan. 13, 1947, one 25 mg. 
pellet of estradiol, one 50 mg. pellet of progesterone, and one 75 mg. pellet of testosterone 
wore implanted. She was scon the following month and stated that her symptoms were com- 
pletely ameliorated. The sjinptoms remained under control for six months. On July 3, 1947, 
tho patient returned, and reported that there was a decline in her well-being. One 25 mg. 
pellet of estradiol, and ono 75 mg. pellet of te.sto.^’t crone were implanted. She remained in 
good health during tho next six months, but noted somewhat less inq)rovement than follow- 
ing tho first series of pellets. She returned on Jan. 9, 1948, because some of her sjauptoms 
were becoming manifest, however slight. She feared a recurrence, and requested a repeat 
implantation. One 25 mg. pellet of estradiol, one 50 mg. pellet of progesterone, and one 75 
mg. pellet of testosterone were again implanted. Her complaints were again quickly relieved, 
and she has remained in good health to date. 

nahifiial Abortion . — 

Estradiol and Progesterone Pellets: J. W., a gravida v, para i, white woman aged 43 
years of age, was seen Juno 5, 194C, with a history of three abortions following the birth of 
her first child in 193G, Each abortion occuried between the second and third months of gesta- 
tion. She also had ono abortion prior to the first child. At the time of her visit, the period 
was approximately ono week overdue, the date of the last menstrual period Iieing .Vpril 28. 
Examination .suggested pregnancy, and the pregnancy test was reported positir-e. Two 25 
mg. pellets of e.stradiol, and three 50 mg. pellets of progesterone were implanted. The patient 
was kept at bed rest until the seventh month of gestation. Thyroid and vitamin E were pre- 
scribed. During the fifth, sixth, and early part of the seventh months, 5 mg. of progesterone 
were given by injection twice weekly. At. no time during tho course of pregnancy was there 
any evidence of threatening abortion. Tho patient was delivered of a normal, 7% lb. fe- 
male infant on Jan. 30, 1947. 

Loss of Libido . — 

Tc.stosterone Pellets. — G. P., a white female of 31 years was seen on May 30, 1946. She 
had been married for 12 years, but had no children. She complained of nervousness, back- 
ache, severe headaches, insomnia, and swelling of feet and ankles. She had not menstruated 
during the preceding year, although previously the menses had been regular. Her libido 
was markedly diminished. Examination revealed an infantile uterus. Suction curettage 
was performed, and tho endometrium was atrophic. The vaginal smear showed mostly basal 
cells. A diagnosis was made of precocious menopause, with marked reduction of libido. 
The patient was treated with stilbestrol, thyroid, and vitamin B for three weeks, with only 
slight improvement. On July 11, 1946, two 75 mg. pellets of testosterone were implanted. 



MORPHINE SUPPRESSION OF URINARY OUTPUT IN PREGNANT 
AND NONPREGNANT WOMEN 
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^AND Willis E. Brown, M.D., Iowa City, Iowa 

(From ilie Department of Ohstcirics and Gynecology, State University of Iowa ) 

T he effect of morphine on urinary output has been a controversial, subject^"* 
as indicated in a review of tlie literature liy Perrier and Sokoloff.® These 
authors presented evidence of the antidiuretie action of morphine and Demerol 
in patients with congestive lieart failure. In 1944 and 1945, the antidiuretie 
effect of morphine in dogs was described l)y DeBodo,®’ ’ who concluded that this 
effect was due to release of antidiuretie pinnciple from the neurohj’pophysis. 
In further experiments, it was shoum that phenobarbital, Sodium Amytal and 
pentobarbital also liad this antidiuretie effect but to a lesser degree, dependuig 
upon the dosage given. 

The studies here presented began in Slay, 1947, shortly after an apparent 
suppression of urinary output was noted following the administration of mor- 
phine to several patients with eclampsia or severe pre-eclampsia. It was decided 
to detennine the effect of a single injection of moi'phine on the urinary output 
of normal pregnant and nonpregnant women. 

Method 

The pregnant patients were in the last trimester of uncomplicated preg- 
nancies. The nonpregnant individuals had entered the hospital because of un- 
complicated vaginal prolapse, steillity, or for sterilization. Various age groups 
were re])resented. Slost of the .studies were carried out before operation but a 
few were done after the seventh day of a normal afebrile postoperative con- 
valescence. 

During the evcniiig before the first experimental day, the patient was in- 
structed to drink at least 500 c.c. of water before midnight. Thereafter, she 
look nolliing by mouth for the next sixteen hours. At S A.iAi., an indwelling 
catheter was inserted and the urine obtained was discarded. An intravenous 
infusion of 2.400 c.c. of 5 per cent doxti'o.se in distilled water was begun and 
the rate of flow regulated so that this volume would be administered during 
a five-hour i)eriod. The urine was collected as eight consecutive hourly specimens 
from 9 A.M. until 4 I’.m. The next .sixteen-hour output was collected as a single 
specimen exeeiU for the initial series of nine patients from whom only the eight 
hourly sjjccimens were obtained. During this sixteen-hour ])eriod the ])a1icnt 
was offered a full liquid diet. 

The procedure was duplicated on a control day and a test, day with at least 
forty-eiglit houis intervening. The only variable between the two days was 
the injection of mor]>hine on the test day. In three instances the morphine day 
preceded tlie control day. The morphine sulph.'ilc, ’-i gt'ain (Ifi mg.), was given 
intiumuscularly at the time the intravenous fluid was started. In a few patients, 
le.ss than 2,400 c.c. of fluid was given intravenously; however, the fluids were 
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for pellet implantation are listed. A number of typical case reports are cited 
in which pellet implantation was of definite benefit to the patient. It appears 
that the pellet method of hormone administration has more nearly approaclied 
the endogenous rate of hormonal secretion. Furthermore, its use has 
made possible a clearer understanding of the physiologic properties of certain 
steroids. 

Testosterone and desoxycorticosterone acetate pellets are now commercially 
available, and it is hoped that pellets of estradiol and progesterone vdll soon be 
made available for general use. 
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The hematocrit readings done at 8 a.m. and 4 p.m. on each test day showed 
no evidence of any blood dilution. This wmuld indicate that the retained fluids 
were extra vascular. Blood pressures and pulse rates were recorded every hour 
for eight hours but the average values and the deviations w^ere not significantly 
different on the two days. 


SUMMATION CURVES 



^ curves of the averaRo eight-hour urinary outputs obtained on nine- 

women. 2,400 c.c. 5 per cent dextrose were given Intravenously at a constant rate over five 
hours. On morph'ne day, morphine sulfate, % grain (10 mg.), was given intramuscularly at 
the start of the infusion. 


HOURLY VOLUME 



Fij,'. 2. — Average hourly urine volumes on .s.atnc group of nine women as arc represented 

in Fig. 1. 

Urinary chloride concentrations were determined on each of the eight 
hourly .specimens and the sixteen-hour specimen. The total chloride was calcu- 
lated for each specimen and for the total twenty-four hour.s-. The results, ex- 
pre.sscd as grains of sodium chloride, arc .shown in Table II and in Figs. 3 to 6. 

In four of the six patients, there was a definite decrease in total urinary 
chlorides on the morphine day. The concentration of chloride in the urine wa.s 
not consistently inereasod on the morphine days as compared to the control 
days. Thus the low concentration of chloride together with the decreased 
tirinaiy volume re.sulted in a decrea.sed total chloride output on the morphine 
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carefully measured and the same volume at approximately the same rate was 
given on the next test day. Tims, while volumes varied slightly, the volume 
and rate of intake in the same patient were equal on Ijoth days. 

_ Onl}’' the urine volume and specific gravity were noted on the first nine 
patients. In a second group of six normal patients, four pregnant and tAvo non- 
pregnant, the urine Avas collected over the tAventy-four hour period as descriljed.. 
In addition, hematocrit determinations Avere made at the beginning and end 
of the initial eight-hour period. Blood pressures and pulse rates AAmre recorded 
hourly for eight hours beginning at 8 a.ai. on the experimental daj’'. In addition 
to A’olume and specific graA’itjq determinations of chloride concentration AA'ere 
also made for each of the nine specimens. 

The preliminary chloride intake Avas that of the general hospital diet 
Avhich contains 4 to 5 Gm. of sodium chloride dailjx The full liquid diet con- 
tained 5 to 6 Gm. of sodium chloride per day. 

In a feAv patients Avho reacted to the infusion Avith chills and feAmr, the 
experiment Avas discontinued and the record discarded. Occasionally, nausea 
and vomiting necessitated discontinuing the infusion late in its course. In 
most instances, the emesis volume Avas accurately measured and included in the 
output volume. 

Observations 

The results obtained on the initial group of nine patients are shoAvn in 
Table I. In all instances, the injection of morphine caused a decrease in 
urinary' volume. In tAvo cases, the total eight-hour lArinary excretion Avas not 
appreciably diminished but hourly output Avas diminished during the maximal 
clinical effect of the morphine, Avith a compensatory increase during the last 
tAvo or three hours. 

The average summation cui’Ams for all tlie patients in this group are shoAAUi 
in Fig, 1. The total eight-hour urine output on the morphine days aA’-eraged 
48 per cent of that on the control days. In Pig. 2, the average hourly output 
is represented. It is interesting to note that the increased urine Amlume during 
the first hours of the infusion Avas folloAved by a decreasing output even though 
fluid intake continued at a constant rate. 


Table I. Normal AVomen Are Eepresented. The Total Eight-Hour Urinary AmLUJiE 
FOR THE Control Period Is Compared AVitii the Aiqluime Obtained After 
Injection of 14 Grain (16 mg.) Morphine Sulphate 


1 

patient 

1 

age 

WEIGHT IN 

LBS. 

TOTAL OUTPUT IN C.C. 

CONTROL D.AY \ MORPIHNE DAY 

I. J. 

17 

105 

1965 

1625 

S.P. 

26 

154 

1SS9 

1633 

M. D. 

35 

152 

1980 

523 

P. G. 

49 

150 

1160 

722 

E. H. 

52 

171 

1905 

351 

C. E. 

5f7 

166 

2145 

1205 

M. H. 

61 

152 

2335 

482 

E.W. 

61 

177 

1725 

1005 

A. K. 

73 

163 

2540 

1025 



Average : 

I960 

952 


Studies on the second group of patients Avere postponed until October, 
1947, in order to avoid the hot summer months Avhen insensible Avater loss might 
be excessive. In this group of six patients, the obsei’A’ations covered a tAventy- 
four-hour period as previously described. Tlie group included four pregnani 
Avomen and tAAm patients from the gynecologic service. In all instances, the 
urinarj’- output Avas suppressed for eight hours on the morphine daj' Imt later 
there Avas a eompensatoiy increase so that the total tAventy-four-hour A'olume 
approached that of the control day. (Table II.) 



306 


KEAUSHAAR ET ^VL. 


Am. J. Obst. & Gyntc. 
Fcbru.iry, 1949 


days. The low chloride concentrations were correlated with comparably low 
specific gravities, indicating that the urinary solutes remained low even during 
the period of diminislied nrine volume. 

This is contrary to the results obtained by DeBodo on dogs,' in which lie re- 
ported a fiftjTold increase in cliloride concentration and a tvmfold increase in 
total chlorides excreted in tlie fii-st three hours after giving morphine. 




Fig-. 4 . — Graphic representation of the re.«ults obtained on two normal nonpi'ognant 
women ob.served under the same conditions as the pregnant patients represented in Fig. 3. 
A. E. S., aged 33 years. B. E. M., aged 29 years. 


T.MJi.n II. Tut: lNTRAtT.xou.s Fr-uio Voi.ume, Time of Administkatjox, axd the Effect 
or Mokpiiine ou Pitressix ox Feuid Output axp Ciilouide Excretiox ix 
PAT rEXT.s Snowx IX Figs. 3, 4, and 5 





INTRAVENOUS 5 PF.R 

1 UR 

;INE 1 





CENT DK.XTROSE 

VORUME 

totae 




TOTAE 

1 TIME 

IN 

C.C. 

CHLORIDES 

PATIENT 

Aon ! 

D.VV 1 

C.C. 

! HR. 

S HR. 

1 24 HR. 

IN GM. 



Xormal Prcpnant H'omin 

in Third Trimester 



R. M. 

27 

Gontrol 

2300 

41 /. 

1821 

3071 

.3.5 



^Morphine 

2300 

4Vi 

1312 

3332 

3.7 

B. V. 

IS 

Gontrol 

2400 

r>i/. 

2141 

.3091 

4.2 



Moriiliinc 

2400 

. 31 /, 

10.30 

2283 

4.7 

G. W. 

32 

Gontrol 

1400 

.3 

938 

3078 

4.4 



Morpliiuc 

1400 

3 

273 

1083 

3.2 

M. B. 

19 

Gontrol 

13.‘)0 

3Vj 

10(i4 

1495 

2.2 



Morphine 

1.330 

31 /.. 

01.3 

1378 

1.2 



2 units Piti(’.« 

1 100 

31/1 

11.3.3 

2025 

5.2 


sin ( H ! 


Korinaf Koiiprcf/nanf Jf'fnncn 


E. M. 

:2it 

G'introl 

2200 

0'/. 

1297 

2.3.37 

.3.0 



MorjOiine 

2200 

0% 

05 

2105 

1.0 

n. s. 

• »*/ 

Gontrol 

2.300 

3V. 

2352 

4952 

8.4 



.Mor|>liinc 

2.300 

5G, 

209 

2401 

2.0 


19 

Gontrol 

24tt0 

.3 

2915 

.3088 

7.0 



0.5 Pifn'S'in 

2100 

.3 

81.3 

102.3 

10.7 
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a- 3. — Graphic representation of results obtained on four normal prcRPant 

hourly urine specimens were collected for the first eight hours and a single specimen for tlie 


. VT.. U. vv., ayeu seven iimiims n. exocvn. „ 

and one-half months pregnant. C. B. V.. .aged 18 years, seven months pregnant, n. M. B., 
aged 10 years, six and one-half montlis pregnant. 
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Further observations vcro believed necessary to determine whether the 
release of posterior pituitaiy hormone is the cause of the antidiuretic effect of 
morphine. After DeBodo had determined the action of morphine in dogs, lie in- 
jected Pitressin into normal animals and noted a marked similarity in the re- 
sults. This was the next step in our observations on the human being. 

In two patients, injections of Pitressin were substituted for morphine in 
order to compare their antidiuretic action. One patient (M. B., aged 19 j'cars), 
ill the third trimester of a normal pregnancy, was given 2 units of aqueous 
Pitressin, while the other (kl. S., aged 19 years) received 5 units of Pitressin 
tannatc in oil. 

The patient receiving the aqueous Pitressin demonstrated little suppression 
of urine output except during the first three hours following the injection. 
(Pig. 5 A.) However, the urinary chloride concentration increased markedly 
and total twenty-four-hour chloride output was increased from 4.0 Om. (on 
control day) to 5.27 Gm. The same patient on a morphine day (Pig. 3Z>) had 
urinary suppression and also showed a decrease of total chlorides to 2.2 Gm. 
as compared to 4.0 Gm. on control day. 

The second patient (Pig. 5 j 5), who was given Pitressin tannate in oil, had 
marked suppression of urinary output over the entire twenty-four-hour period 
as compared with the control day. However, in spite of the urine suppression, 
the chloride concentration on the Pitressin daj’- was so high that the total chloride 
output was lO.S Gm. as compared to 7.0 Gm. 

The results obtained with injection of Pitressin in human beings confirmed 
the findings in dogs. However, the similar action of Pitressin and morphhie in 
dogs could not be demonstrated in women. 

DeBodo also presented the results of morphine given to dogs with diabetes 
insipidus (.stalk-sectioned). He found that the antidiuretic action of morphine 
was abolished in this group. While it is not possible to determine the exact 
amount of posterior pituitary still functioning in patients with diabetes in- 
sipidus, these individuals offer the only means of comparison with the stalk- 
sectioned laboratory animal. Two patients with diabetes insipidus were ob- 
•served, using the same methods as with the normal control groups. The diabetes 
inspidius was confirmed in both patients before any test days were observed. 
(See Appendix.) 

The urine outputs of the two patients with diabetes insipidus (Figs. 6A and 
6B) were suppressed on the morphine day but to a lessor degree than in most 
of the normal patients. In patient L. B., the chloride concentration and total 
chloride output during the first eight hours was approximately the same on the 
two days. The total chloride excretion on the morphine day increased slightly 
over that of the control day in the .subsequent sixteen-hour specimen. In 
])ationt M. D., the urinary chloride concentration and the total eliloridcs were 
decreased during the morphine tc.st. 

These observations thus demonstrated a urinary supprc.ssion cansed Ip" 
morphine in two patients with long-standing diabetes insipidus. Since this 
supi)ression occurred in spite of reduced output of the antidiuretic principle of 
{he po.stcrior pituitary, it appears that the action of morphine is not mediated 
by the antidiurctic hormone. This is additional evidence that the effect observed 
by DeBodo is not the same as that which occurs in liuman beings. 

Discussion 

The one constant result obtained in this serias of observations was the 
supprc.ssion of urinary outimt after a .single injection of morphine. The degree 
of suppres-sion varied from patient to patient, with the age factor appearing 
to be mo.st important. In general, the younger tlic patient, the less the sup- 
pression. This was probably due to the degree of tolerance to morphine. Tlic 
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Figr. o.— graphic representation of the results obtained on two women, one pregnant, who 
Instead of morphine and the results are compared with the control day. 
5:. s.. aged 19 years, six and one-half months pregnant. Patient given 2 units aqueous 

1 nressm at 8 a.m. Compared with Fig. SD which represents effect of morphine on the same 
patient. B. M. S., aged 19 years. Patient given 5 units of Pitressin tannate in oil at 8 a.m. 




. . .pis. G. — Graphic representation of the effect of moipiiine in two women with diabetes 

insipKJns presented for comparison with its effect on normal women. Pigs. 3, 4, and 5. 
tj. B., aged 2G years. B. M. D., aged G2 year-s. 
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interpret the results. - Their findings on four normal control patients sho^Yed an 
increase of total nrinaiy chlorides in two instances hut the morphine negated 
the effect of the mercurial in the other two. In the patients with cardiac failure, 
the total urinary chlorides remained the same or decreased. The decrease in 
urinary output was not a constant finding. In none of our normal patients was 
the total urinary chloride markedly increased and usually there Avas a depression 
following morphine. 

Summary 

1. BlcA^en normal nonpregnant and four normal pregnant Avomen and tAvo 
patients Avith diabetes insipidus Avere giAmn intraAmnous infusions of 5 per 
cent dextrose and their urinary outputs AA'ere measured for tAventy-four hours. 
After scA'eral days, the procedure Arms repeated A\uth the patient recemug mor- 
phine sulphate, i/4 gi'ain (16 mg.), intramuscularly at the time the intraA^enous 
infusion AAms begun. The results obtained on the control day Avere compared 
Avith those obtained on the morphine day. 

2. During the intraAmnous administration of 5 per cent dextrose at a con- 
stant rate OA'er a five-hour period in normal subjects, there is an initial diuresis 
in the first tAvo hours folloAved bj' a decrease in urinary output. 

3. A single dose of morphine caused a suppression of urinary output 
Avhich tended to eliminate the initial diui'etic surge normally seen in the first 
two hours. This Avas a constant effect but Amried in degree. 

4. On morifiiine test days, as compared Avitli control days, there AA^as no 
increase of specific gravity or chloride concentration of the urine. Hematocrit 
determinations taken before tlie infinsion and again eight hours later Avere un- 
changed dui’ing both control and morphine days. 

5. Tavo patients, one pregnant, AA'cre giAmn single injections of Pitressin. 
There Avas an increased concentration of urinaiy chlorides and an increase in 
total chlorides. Due patient had suppression of urinary output and the other 
shoAved an outpiTt about equal to that on the control day. 

6. Tavo patients Avith diabetes insipidus demonstrated suppression of 
urinary output Avlicn given morphine. In one instance the total chlorides Avero 
deerea.scd and in the other they remained unchanged. 

7. These observations .suggest that the data from dog experiments, indicat- 
ing that morphine causes a release of antidiuretic hormone from the neuro- 
hypophysis, cannot he accepted in explanation of the antidiuretic effect of 
morphine in normal AA’omen. 

Appendix 

Tlio first jjutient ^L. 13., aged 20 ycar.c) had a history of diabetes insipidus for Ibc 
past twelve ycar.s. ^<iio had been taking 1 e.c. Pitressin fannatc in oil every one and one-half 
to two day.-, since 111 10. Thorough studie.s in 10 tO and again on this admission revealed no 
other demonstrable abnormality. 

The second patient (ht. D., aged G2 years) had the diagnosis of diabetes insipidus made 
in lOtl, trlie bad been taking injection.® of 1 c.e. Pit rc-.s.-jin fannatc in oil every three to 
four days in order to control her .symptoms. 

In order to re-aflirm the diagnosis of diabetes insipidn.®, the method of Carter and 
IJobbin.®® v,-as used. This consists of an initial oral hydration period followed by the in- 
sertion of an indwelling eatlmter and tlie eollection of two .subsecpient fifteen-minute iirinc 
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clinical narcotic effect of morphine was approximatel.y - tlie same in all age 
groups, but the younger patients recovered more rapidly. No attempt was made 
to regulate the dose of morphine in proportion to body weight, nor was the 
intravenous fluid intake so regulated. The purpose was to determine the effect 
of a single one-quarter-grain (16 mg.) injection of morphine, and the fluid 
(5 per cent dextrose) was given intravenou.sly in approximately the rate and 
amount which might lie used clinically. 

Since it was not possible to control as many factors as DeBodo did in the 
dog, the only possible comparison involves the urinaiy output and the urinary 
chlorides. Our flndings agree that suppression occurs, l)ut neither the chloride 
concentration nor the total chloride output was elevated as found by DeBodo 
in dogs. In most instances the total chlorides were decreased. However, it 
must be pointed out that tlie doses of mori^hine used bj^ DeBodo greatly exceeded 
those used on the human being in this series. It is not knomi what the effect 
of greater doses or repeated doses of morphine would be in the human subject. 

In the two patients, one pregnant and one nonpreguant, who received 
Pitressin, there was a marked increase in urinaiy chloride concentration on the 
Pitressin day as eomiDarcd with the control day. This result can be compared 
with the morphine day in the pregnant patients when there was a decrease of 
total chloride and in chloride concentration as compared with the control day. 
This again indicates that a mechanism other than the posterior pituitary is acting 
to cause urinaiy suppression. 

Ill the two patients ’\vith long-standing dialietes insipidus, Pitressin injec- 
tions were witlilield until the symptoms of the disease entity had become re- 
established. ^ In both patients, the urinary volumes were suppressed on the 
morphine day. The chloride concentration and the total urinary clilorides 
were about equal in one patient while both' the concentration and total values 
decreased in the other. Again evidence was adduced pointing away from the 
mediation of the morphine effect through the neurohypophysis. 

A finding, which was incidental to the main purpose of the experiments, 
but which evoked considerable interest, was the effect of the prolonged in- 
travenous infusion of 5 per cent dextrose on the urinary output during control 
days. Little was found in the literature to explain why the initial diuretic 
surge during the first hours was followed by a rapid drop in output and a 
smaller secondary rise at about the fourth hour. This typical pattern can be 
seen on the figures showing the hourly urine outputs. The significance of this 
pattern is not Imown, but should be studied further. Verney,® in discussing the 
antidiuretic hormone and its release in the dog, show'cd that intravenous hyper- 
tonic solutions of dextrose resulted in a release of antidiuretic substance and a 
drop in urinary output. "Osmoreceptors” present somewhere in the vascular 
beds of the internal carotid arteries are sensitive to osmotic pressure changes 
’ and can cause a release of antidiuretic hormone from the neurohypophysis. 
Whether a similar mechanism might be induced with prolonged intravenous 
administration of 5 per cent dextrose is yet to be determined. 

Ferrier and Sokoloff reported an antidiuretic effect of morphine in con- 
gestive heart failure. The fact that their patients were given 3 Gm. of am- 
monium chloride daily and received a mercurial diuretic makes it difficult to 
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M any chemical and immunologic^'® and a few electrophoretic^®'^'* compari- 
sons have been made of sera from several species throughout the life span. 
Scarcely any data have been reported for embryonic sera.** This paper 
reports studies on the changes in the electrophoretic patterns of maternal, 
fetal, and infant sera. The meaning of the patterns is discussed from the point 
of view of protein content, placental permeability, and species relationships. An 
attempt is made to correlate serum globulin content with the changes in anti- 
body titer during the fii’st few months of postnatal life. 

Experimental 

Blood was obtained from the umbilical cords of eight newborn infants (two 
wore identical twins) and from their mothers soon after deliveiy. Blood was 
again taken by jugular vein from the same and other babies at various times 
during the first year. Samples of venous blood throughout the gestation period 
and at delivery were taken from mothers. Samples of blood were also taken 
from the hearts, up to the sixth month, of aborted or miscarried fetuses and 
from the umbilical cords of premature infants. 

All of the analyses were made in a buffer 0.02 IM with respect to sodium 
phosphate and 0.15 M with respect to sodium chloride (pll 7.4 and ionic .strength 
0.2).’" The samples of sera were diluted with 2 parts of this buffer. Three 
ml. of each of these diluted sera were dialyzed in viscose casings against one 
liter of the bufTer for twenty hours, whereupon the volumes were remeasured 
in order to correct for any change in volume during dialysis. The conductivity 
and pII of both the diluted sera and the dialysate were routinely taken. The 
conductivities wore used in calculating the mobilities of the various electro- 
phoretic components. 

The analyses were carried out in a Tiselius ajiparatus*® having a singlc- 
scctioncd tall cell of 2 ml. capacity. The centei- section is 50 mm. tall, 15 mm. 
deep (along optic path) and each channel is 2 mm. wide. The channels are 
10 mm. apart (center to center). Patterns obtained in this cell are indistin- 
guishable after enlargement from those obtained in the standard 11 ml. Ti.sclins 
cell. A current of 18.7 Ma. flowed through the cell and produced a field strength 
of 6.5 volts/om. All patterns were obtained by the scanning method of Longs- 
worth/" on ]ianchroinatic, plate.s (Kodak i\I) the light source being a 200-watt 
lung.slcn projector lam]». Pencil tracings of five times magnified patterns were 
Tnea‘^urcd with a planimetcr. 1’ho components were segregated by drawing por- 
jH'udiculai-s to the base line according to the procedure of Tiseliiis and Kabat.’* 

•Til'' niltlsors to nf'kri'iv-!c(lpro thr- v.ntuulilc int<'rf“.t .-mil fu-'.l'itancf' in olitaininK' fotnl 

.'ind infant r-'-ri r''n')<'ieil b%' I>r. I'. A. <11 S'int’Af;n<'‘-o of ItabitM Ho-fiiitril rind Uni. .lolm Fii’M 
find .1. M. r <>f tin- U'-!-nrtii!i nt nf tr!n« .mil flyni-rolopy. 
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specimens to serve as controls. Intravenous infusion of 2.5 per cent sodium chloride was 
then given at the rate of 0.25 c.c. per kg. per minute over a period of 45 miuutes. Urine 
was collected for each fifteen-minute interval during the infusion, and for 30 to 60 minutes 
after its conclusion. Aqueous Pitressin, 0.1 unit, was given intravenously to the diabetes 
insipidus patients thirty minutes after cessation of the infusion. 

NORMAL SUBJECTS 




DIABETES INSIPIDUS 




. Pig. 7.-;;-Graphic representation of the effect of intravenous hypertonic (2.5 per cent) 
socimrn chloride solution on the urine output in normal women and in those with diabetes 
insipidus. This is the test of Carter and Robbins.® 


Pig. 7 shows the results plotted in minute urine output. A typical diabetes insipidus 
curve was obtained on each of the test patients. This is characterized by the maintained 
or increased urine volume during the infusion of hj'pertonic saline, in contrast to the abrupt 
decrease in urine volume during the saline infusion in normal subjects (A. H. and SI. T.). 
These control patients, aged IS and 25 years, were on the gynecologic service awaiting 
sterilization. 

References 

1. Boyd, Linn J., and Scherf, David: M. Clin. North America 24: 869, 1940. 

2. Pee, A. R.: J. Physiol. 68: 39, 1929. 

3. Pee, A. R.: J. Physiol. 68; 305, 1929. 

4. Balm, C., Iserbeck und Lindemann: Ztschr. f. d. ges. exper. Sled. 71: 156, 1929. 

5. Perrier, Irene M., and SokolofE, Leon: Am, J. SI. Sc. 214; 372, 1947. 

6. DeBodo, R. C.: J. Pharmacol. & Exper. Therap. 82: 74, 1944. 

7. DeBodo, R. C., and Prescott, K. P.: J. Pharmacol. & Exper. Therap. 85: 222, 1945. 

8. Carter, Anne C., and Robbins, Jacob; J. Clin. Endocrinol. 7: 753, 1947. 

9. Verney, E. B.: Proc. Roy. Soc., London, s.B. 135: 27, 1947. 



314 


MOOBE, MABTIN BIT PAN, AND BUXTON 


Am. J. Obst. & Gynec. 
February, 1949 


Results 

The data on maternal, fetal, and infant sera covering the gestation period 
and ten months of postnatal life in the infant are presented m Tables I, II, III, 
and and the results are summarized in the chart of Fig. 2. It may be 


PATTERN areas IN MATERNAL 




nrf nI.«o .■=11 own. 



observed (Table I, Figs. 2 and 3; that the albumin of the matenial sera dc- 
crc-a.‘'e.s during ]>regnaney, ’vvbcrea.s al])ha- and bcta-globnlins, parlicubirly beta- 
globulin, increase greatly and gamma-globulin remains c.ssenliaily unchanged. 
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Altliougli most of the data on Iramaii serum found in the literature are 
given in grams per cent of protein calculated from nitrogen or density measure- 
ments, electrophoretic pattern areas were not converted into grams per 100 c.c. 
serum because the specific refraction increment'' for each of the various electro- 
phoretic components was not determined. The pattern area represents a com- 
posite of protein, lipid, and carbohydrate, all having different specific refractions 
and occurring in different concentrations in the various electrophoretic frac- 
tions.-” 

Reiss, Robertson,”” Arnd and Hafner,”” Starlinger and Hartl,”‘ and Adair 
and Robinson”” have reported that the specific refraction varied from 0.0017 to 
0.0023 or greater for the various serum fractions. Similar variations have been 
found for electrophoretically separated fractions.”” The variations are less if 
the values are calculated from dry-weight measurements. Nevertheless, they are 
appreciable because of the diversity of the constituents of the fractions. 

Beside the errors introduced by the complexity of the serum composition, 
there are systemic errors in the moving boundary method which influence the 
pattern area. The inequality in concentration of buffer ions in the serum and 
its dialysate at Donnon equilibrium”'* and the delta- and epsilon-effects”' which 
are dependent on the nature of the buffer and the ratio of the colloid to the 
crystalloid ions”"’ ”® give rise to boundary anomalies. These effects were reduced 
by diluting the samples with a buffer of high ionic strength.! 

The delta- and epsilon-, especially the epsilon (descending) gradients 
are almost negligible in this phosphate-saline buffer. Analyses of sera or serum 
fractions containing no gamma-globulin or component of similar low mobility 
reveal epsilon-boundaries of extremely low areas, as is illustrated in Pig. 1. The 
rat serum pattern illustrated in Pig. lA was taken from the top half of 
ultra-centrifuge tubes after prolonged centrifugation at 50,000 r.p.m. and is 
probably not entirely gamma-globulin-free. Normal chick (40 days old) serum 
(Pig. IB) has no component of low mobility. 



Pig. 1. — Electrophoresis patterns (from the descending limb) of 7-globulin-free rat 
serum (A) and chick serum (B) illustrating the low c or salt boundaiT obtained in phosphate- 
. saline buffer of ionic strength 0.2. 


Some samples of sera were ether-extracted by the method of McParlane.”® 
Two volumes of serum were mixed thoroughljr with one volume of ether and 
quickly frozen in a dry ice-alcohol bath. The sample was then allowed to thaw 
in the icebox for eight hours or longer, whereupon the serum layer was care- 
fully removed from underneath the ether layer with a syringe and blunted 
needle. This process Avas repeated tAvo additional times. McParlane reports 
that this removes onlj* part of the total lipids, but apparently does not denature 
the pro teins. 

’Species refraction increment is defined as the increase in the retractive index caused by 
the presence of 1 gm. of solute in 100 c.c. of solution. 

tPhosphate-saline buffer mixtures of high Ionic strength have been used routinely in this 
laboratory because (1) their boundai’y effects are small, (2) electrophoretically-separated 
samples may be assayed biologically or for nitrogen. (3) good patterns are obtainable _ on 
sera from all species so far examined, (4) all of their ions exist naturally in biological flviids, 
(5) when compared with the barbiturates it is relatively inexpensive. 
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Table r\''. Electrophoretic Eractionation of Ixfant Sera 


IDENTI- 

FICATION 

COIIFOSITION 

METHOD 

OP 

FEEDING 

ARBITRARY UNITS 

PER CENT 

ALBUMIN 

'z 

t-t 

' »-3 

“ ca 

^ s 

►a iJ 

< o 

Z 

t-t 

. P 
<1 ca 

^ Q 
ca o 

1 M 
< ^ 

^ P 

O 
< vJ 

C O 

TOTAL 

W 

w 

rr, 

P 

ca 

< 

ALPHA- 

GLOBULIN 

va 
. P 
ca 

P o 

1 

" 5 

w ca 
o 

c c 

ALBUMIN 

GLOBULIN 

Umbilical Cord 

I* 

520 

60 

70 

140 

790 

65.S 

7.6 

8.9 

17.7 

1.9 


II 

470 

40 

60 

95 

665 

70.6 

6.1 

9.1 

14.2 

2.4 


IlliVt 

425 

40 

35 

110 

610 

69.6 

6.6 

5.8 

18.0 

2.4 


IIIBt 

435 

40 

35 

100 

610 

71.3 

6.6 

5.7 

16.4 

2.5 


IV 

445 

45 

25 

110 

625 

71.1 

7.2 

4.0 

17.7 

2.5 


V 

425 

40 

35 

95 

595 

71.5 

6.7 

5.9 

15.9 

2.5 


VI 

555 

45 

40 

100 

730 

76.0 

4.8 

0.0 

13.7 

3.2 


VII 

450 

30 

45 

160 

685 

65.7 

4.4 

6.0 

23.4 

1.9 


Five Days Old 

II 

515 




755 

68.2 


7.9 


2.1 


IIIA 



35 


575 

66.1 

8.7 

6.1 

19.1 



IV 

450 


55 


675 

66.6 

8.9 

8.1 

16.4 



V 

445 



no 

685 


7.3 

11.7 


1.9 


Ten Days Old 

vin 

4(35 

55 

05 

no 

695 

67.0 

■snH 

9.3 

15.8 

2.0 Breast 

IX 

430 

so 

90 

120 

720 

59.7 

BW 

12.5 

16.7 

1.5 Eormula' 

Fifteen Days Old 

VI 

3(30 

75 

50 

40 

525 

68.6 

14.3 

9.5 

7.6 

2.2 Breast 

One Month Old 




30 

210 

850 

62.3 

9.4 

3.6 

24.7 

1.7 Breast 


Biral 


100 

40 

660 

69.6 

9.1 

15.2 

6.1 

2.3 Breast 




70 

85 

795 

69.S 

10.7 

8.8 

10.7 

2.3 

- 

Two Months Old 

■HMI 

H 19 

80 


55 

785 

71.4 


11.4 

7.0 

2.5 Breast 


B I jl 


SO 



65.2 

11.6 

11.6 

11.6 

1.9 

- 


H 

■I 


45 

535 

74.8 

9.3 

7.5 

8.4 

3.0 

- 

Three Months Old 

VI 

470 

75 

SO 


675 

69.7 

11.1 

11.8 

7.4 

2.3 Breast 

XIV 

490 

95 


45 

mm 


13.6 


6.4 

2.5 Formula 

XV 

520 

75 

50 

35 


76.5 

11.0 

7.3 

5.2 

3.2 Formula 

XVI 

o<;) 


100 

45 


72.S 

8.8 

12.7 

0.7 

2.7 Formula 

Six Months Old 

XTV 

440 

75 

so 

HI 

625 


12.1 

12.8 

4.8 

2.4 Formula 

xvn 

(355 

300 

110 

HI 

915 

71.6 


12.0 

5.5 

2.5 

— 

XVITI 

515 

75 

65 

G5 


71.6 



9.0 

2.5 

- 

Ten Months Old 

XIX 

500 

45 

55 

60 

660 

75.8 

6.8 

8.3 

9.1 

3.1 

— 

XX 

405 

GO 

75 

45 

645 

72.1 

9.3 

11.6 

7.0 

2.7 

— 

XXI 

550 

65 

90 

45 

750 

73.3 

8.7 

12.0 

6.0 

2.8 

- 


•Datii for corrf'.'^iiondiiifr rnotliprs recorded in Triblo II. 
ITwins. 


T.vm.r. V. Imml'nizatio.n' Data 


i 


INFANT.S 

IMMUNIZED 



antigen i 


AT BIRTH j 

AT 3r:D, 4Tn. and 

5TH ^rONT^S 

Periu.'^sis 

DiphtluTia 

Tetanus 

Pneainoeoceus jJoly'aceliarMc 

XI, 

XI, 

XI, 

XI, 

XII, XIII, XIV. 

XIT, XIII. XIV. 
xn. xTii, XIV. 

XII, XIII. 

XIV, XVII, 
XIV, XVJl, 
XIV, XVII, 

xvn I. 
XVITI. 
XVIII. 
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Tabi.e L Electropiioketic Data on Pregnant Mother’s Serhm 


MONTH 

OP 

PREG- 

NANCY 

1 COMPOSITION 

ARBITRARY UNITS | 

PER CENT 

ALBUMIN 

ALPHA- 

GLOBULIN 

< tt 

^ o 
w ^ 

tt 1 

( 

G S 

r; o 

C 

o 

H 

O 

H 1 

1 

w 

D 

« 

< 1 

ALPHA- 

GLOBULIN 

t-H 

. 

<j m 

Eh O 

H 

tt O 

GAMUA- 

OLOBULIN 

§ 

G 3 

1 P ca 
pa o 

1 

< 

2ncl* 

590 

50 

120 

75 

835 

70.6 

6.0 

14.4 

9.0 

2.4 

3rd* 

515 

60 

100 

75 

750 

68.7 

8.0 

13.3 

10.0 

2.2 

4th* 

520 

80 

125 

75 

800 

65.0 

10.0 

15.6 

9.4 

1.9 

5th* 

500 

75 

145 

75 

795 

02.8 

9.5 

18.2 

9.5 

1.7 

6th* 

505 

90 

155 

85 

835 

60.5 

10.8 

18.5 

10.2 

1.5 

7th 

490 

95 

160 

95 

840 

58.5 

11.3 

19.0 

11.2 

1.4 

8th 

460 

105 

170 

95 

830 

55.3 

12.7 

20.6 

11.4 

1.3 

9 th 

550 

125 

ISO 

100 

955 

57.5 

13.1 

18.9 

10.5 

1.3 


‘From the same patient. 


Table ll. Electrophoretic Fractionation of Maternal Sera at Delivery 


IDENTI- 

FICATION 

COMPOSITION 

ARBITRARY UNITS | 

PER CENT 

Z 

txt 

ca 1 

<5 ! 

ALPHA- 

GLOBULIN 

BETA- 

GLOBULIN 

z 

§§ 

C J 
c o 

TOTAL 

ALBUMIN 

ALPHA- 

GLOBULIN 

BETA- 

GLOBULIN 

1 

15 

1 HH 

^ {=> 

G n 

< j 

o 

ALBUMIN 

GLOBULIN 

I 


no 



Him 



Kim 


■nnM 

II 


135 





mSm 

■ XB 

BSB 

1.1 

in 



ISO 


■ SB 


■EB 

EZB 


1.0 

IV 


85 

140 

70 

715 

58.9 

n.9 

19.6 

9.8 

1.4 

V 

375 

no 

90 

80 

655 

57.2 

16.8 

13.8 

12.2 

1.3 

VI 


85 

190 

90 

915 

60.0 

9.3 

20.8 

9.9 

1.5 

VII 


90 

155 

190 

890 

51.1 

10.1 

17.4 

21.4 

1.0 


Table III. Electrophoretic Fractionation op Fetal Sera. 


AGE 

IN j 

.MONTHS 

[ COMPOSITION 


ARBITRARY 

UNITS 


1 PER CENT 

M 

pa 

»4 

Jz; 

w 

i. 

1 9 

1 < o 

BETA- 

GLOBULIN 

# *-» 

< J 

fcH 

G m J 

1 ^ o 

< »-3 

O C5 1 

i 

! 

J * 

< 

C-l 1 

b 

H 1 

ALBUMIN 

alpha- 

globulin 

. P 

^ J 

Eh O 

C=3 P 

1 pa o 1 

< 3 1 

w pa ! 

•^=5 o 1 

< p 

a o 1 

s »-• 

p J 

G 

D pa 
a o 

J J 
< 53 

3 

190 

20 

35 

15 

260 

73.1 

7.7 

13.4 

5.8 

2.72 

4 

230 

20 

35 

30 

315 

73.0 

6.4 

11.1 

9.5 

2.71 

5 

425 

40 

45 

50 

560 

75.9 

7.2 

8.0 

8.9 

3.15 

6 

405 

30 

35 

85 

555 

73.0 

5.4 

6.3 

15.3 

2.70 

7 

425 

45 

60 

90 

620 

68.5 

7.3 

9.7 

14.5 

2.18 

9 

450 

30 

45 

160 

685 

65.6 

4.4 

6.6 

23.4 

1.91 


Almost the opposite condition prevails in the developing embryo, as is illns- 
trated in the chart of Pig. 2 and the patterns of Fig. 4. There is a marked rise 
in albumin and gamma-globulin but the alpha- and beta-globulins remain at the 
same low throughout the period investigated (from the third month to parturi- 
tion) . In the first few days of postnatal life, however, alpha- and beta-globulins 
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increase rapidly, albumin slightly, and gamma-globulin begins to deerease. ' The 
ratio of albumin to globulm drops from 2.5 to 2.0 during the first five days, due 
to the ra^pid rise of alpha- and beta-globulins, then rises again during the next 3 
weeks as a result of the marked decrease in gamma-globulin. Between the first 
and tenth month the albumin/globulin ratio rises again to a value of 2.7 to 3.1 as 
a result of the persistent low level of gamma-globulin and the substantial in- 
crease in albumin. Typical patterns of infant sera during the first year are 
illustrated in Fig. 5. 



NATIVE EXT’D 

CORD 


Fif:. fi. — Maternal and newborn infant serum patterns before and after ether extraction. 



A 3 

}.-)p 7 Macaque nuilatto monkey serunj patterns; (A) maternal at parturition, hypopby.scc- 

fomlzed 3.9 day.s prep.nrtum. (13) newborn. 

The wide flucUialions in the serum pattern of infant number VI (the daugh- 
ter of one of the authors) .should be noted. At birth, the ])attern coincided with 
the average except that the albumin was slightly high. At 15 days, tiie total pat- 
tern area had decreased by about 30 per cent, and at one month it had more than 
rctraiiK'd its lo.ss with an (‘iiormous incrca.se in gamma-globulin. By the second 
and third months the gamma-globulin had diminished to about one-fourth the 
hiah value. No illness was noticed in the child during this period. Immunologic 
data arc given in Table V. 
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Fig. 1. — Scrum patterns fi-om developing human fetuses. 
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extraction of the normal nonpregnant reduced essentially only the apparent 
befa-globulin. That this extraction procedure-® removes material of low nitro- 
gen content is evidenced by the fact that the ratio of pattern area to nitrogen 
was reduced upon ether extraction (see Table VI). This is in agreement with 
tlie findings of Zeldis et al.,®® who extracted lipids from human and dog sera 
by an ether-alcohol method described by Blix.®^ This extraction procedure is 
more laborious, involving precipitation of the protein. It. removes more lipids 
than the method of McFarlane.®® Such studies offer a better understanding 
of 4he changes which take place in various blood sera. 

The serum gamma-globulin level during the first few months of infancy 
is of especial interest. Many investigators^’ and others have demonstrated 
the presence of antibodies in newborn infant sera. Antibodies are, no doubt, 
a part of the gamma-globulin but in most ease.s-^'' have little quantitative relation 
to it, as is again demonstrated here by the fact that gamma-globulin in cord 
sera is consistentlj’- higher than that of the maternal, whereas antibody titers 
are never higher.®’ IMoreover, there was no difference in the gamma- 

globulin level of sera from baljies immunized with pneumococcus polysaccharide, 
pertussis, tetanus, and diphtheria and those unimmunized (see Tables IV and 
V). 

If serum proteins cross from maternal to fetal blood, the placenta must 
play an active role in selecting the .serum component transferred, since the 
levels of gamma-globulin and all)umin arc higher and those of alpha- and beta- 
globulin arc lower in the fetal blood at birth. It has been shown by Pedersen,®® 
however, that in human sera alpha-giol)ulin contains the molecules lunung a sedi- 
mentation constant of 20 Svedberg units (molecular weight about one million), 
and that beta-globulin contains tlie large lipoprotein complexes. Neither of 
these large molecules would be expected to cross the placental wall as readily 
as the smaller albumin (mol. wt. 70,000) and gamma-globulin (mol. wt. 160,000) 
molecules. Nevertlieless, the ifiaccnta and fetus are doubtless able to regenerate 
or synthesize their own blood proteins because the fetal serum pattern is little 
influenced by large variations found in maternal sera, particularly in toxemia’'* 
and in the example of the hyi)ophy.seclomized monkey (Fig. 6), and also because 
the fetus synthesizes its own proteins after birth. 


Evidence for the ]daeental transfer or placental .synthesis of gamma- 
globulin is offered by the data of Tables II and IV (see gamma-globulin curve. 
Fig. 2). The dccrca.se in gamma-globulin during the lir.st month of postnatal 
life corresjtonds to the antibody di.sai)peai’ance rate one would expect from the 
findings of Schoenheimer cl al.'*'"’ They found that in the rabbit the half-life 
of an antibody molecule was about fourteen days. Assuming the .same decay 
rate for the rest of gamma-globulin as for the antibodies and some postnatal 
replenishment, it would therefore be expected to decrease according to the 
curve of Fig. 2. It may be i)ointcd out here that the flocculation of infant 


serum with Ilayem's .solution, calcium chloride, and many antigens decrea.scs 
aceordintr to the gamma-globulin curve of Phg. ‘J."®'. Further evi- 


d.-nce for placental 


trarisfci’ oi’ synthesis of globulin is offered by i’ommercnke,®’* 
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Table YI. ELECTROpnoREXic Data on Sera Before and After Ether Extraction 


-2S.G 0 -58.8 0 -27.8 

-24.5 0 -21.4 -7.1 -18.3 

2.04 

-15.0 0 -4G.G -27.G -20.5 

2.G1 

0 -22.2 -50.0 -9.1 -10.1 

3.12 

-24.3 0 -47.0 -27.8 -2G.7 

3,23 

♦Sixth month. 

t Apparently normal male medical student 

Data obtained before and after ether extraction for pregnancy, maternal, 
umbilical cord, normal, and lipemic sera are reproduced in Table VI. Electro- 
phoretic pattern areas were compared with nitrogen contents (Kjeldahl method) 
before and after ether extraction in two of the cases. Both electrophoretic and 
nitrogen analyses were made on aliquots of the same diluted and dialyzed mate- 
rial. Patterns of maternal and cord sera are shoum in Fig. 6. 

In order to demonstrate the wide divergence which may occur in the sera of 
mother and fetus, a comparison is made in Fig. 7 of serum from a macaque mu- 
latto monkey hypophysectomized 35 days before delivery and from her newborn 
offspring.* 

Discussion 

The foregoing data indicate that the total electrophoretic pattern area for 
the newborn infant sera is smaller than that for the mothers’. The small amount 
of alpha- and beta-globulin in the infant sera is responsible for this diFerence 
because both the albumin and gamma-globulin areas are greater in the latter. 
This is in agreement with the findings of Longsworth, Curtis and Pembroke,'" 
whose illustrated patterns, however, did not appear to agree (probably due to 
the large delta-boundary in the maternal plasma pattern) vuth any of their own 
plasma data. 

The changes which occur in pregnancy serum are in agreement witli the ob- 
servations of Lagercrantz" who studied many more eases than are presented here. 

Ether extraction resulted in a much greater diminution in the pattern areas 
of the maternal and cord sera than in the noiTual nonpi’egnant serum. A large 
proportion of the material extractable from the maternal and cord sera had been 
associated with the albumin fraction as well a.s with the beta-globulin, whereas 
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who found that the venous blood of the umbilical cord contained significantly 
more globulin (by salt fractionation) than the arterial blood. 

A rise in euglobulin after ingestion of colostrom has been reported by 
Lewis and Wells.®“ This increase was undoubtedly due to an increase in beta- 
globulin and perhaps also in alpha-globulin, as our results on 5- and 10-day-old 
infants show (see Fig. 5). Although colostrum contains antibodies,^-’®® its 
ingestion does not increase the antibody titer'*®’ "** or the quantity of gamma- 
globulin in man. Eatner, Jackson and GruehE® have arrived at the same con- 
clusion from their studies on guinea pigs. .On the other hand, Jameson, Alvarez- 
Tostado and Sorter,*® San Clemente and Huddleson,** Poison,*® and Charlwood 
and Thomson*® have observed that the ingestion of colostrum l^y newborn 
calves, foals and lambs caused a rapid increase in gamma-globulin -which, 
unlike newborn infants, was almost absent at birth. Moreover, it has been 
shown that the gamma-globulin level remains low throughout the fetal develop- 
ment of pigs.*® It would appear, therefore, that the protein pattern of fetal 
serum depends on the t.ype of placenta concerned and that the gamma-globulin 
and the antibody titer are higher at birth and decrease thereafter in human 
serum, whereas they arc lower and increase with the ingestion of colostrum in 
the lower species examined. 

Summary 

Serum albumin and gamma-globulin increase rapidly during the develop- 
ment of the human fetus, whereas the alpha- and beta-globulins remain at a 
low level. The alpha- and beta- globulins rise appreciably and albumin de- 
creases in maternal sera during pregnanejy The high gamma-globulin in new- 
born infants decreases markedly during the first month or two of life, whereas 
all of the other serum components rise. The view that the ingestion of colostrum 
maintains or raises the antibody level of infants is not supported by our find- 
ings. 

The serum patterns are discussed from the viewpoint of lipid content, 
placental permeability, and species differences. 

The authors acknowledge the valuable technical assistance of Melba Costello and Trudy 
Sehonberger. 
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really higher or lower than in Kh-positive women. In Hunt’s study, 22 of 25 
women who aborted habitually were found to be Rh positive. But once again, 
the finding, which exactly matches the expectation of 85 per cent Rh positive 
to 15 per cent Rh negative, has no bearing on the qnestion whether Rh-negative 
women have a higher abortion rate subsequent to sensitization or not. For 
“habitual abortion” maj^ veiy well be caused b.y factors other than Rh incom- 
patibility without affecting the possibility of a raised abortion rate due to the 
latter. In a continuation of this stud}’’, Hunt“ added 93 cases of recurrent abor- 
tion culled from approximately 75,000 women admitted to the Mayo Clinic. 
Among these 93, the percentage of Rh-negalive women was 18.3 per cent. In 
34 cases of true habitual abortion, there were seven Rh-negative women, or 
20.6 per cent. These values are somewhat higher than the expected 15 per cent 
of Rh-negative women in the general population, but two of these Rh-negative 
women had Rh-negative husbands, a fact Avhich rules out Rh incompatibility as 
file cause of their habitual abortion. The standard error of the first percentage 
of Rh-negative Avomen is ± 4.0 per cent, and that of the second is even larger, 
so that no statistical signiheance can be attached to their differences from the 
expected 15 per cent. 

For an adequate analysis, it would seem essential to distinguish and to de- 
termine separately the abortion rates for Rh-negative women before and after 
they have become sensitized. The nearest approach to this has been the separate 
classification of women who have had at least one infant Avith liemolytie disease. 
Race, Taylor, Cappell, and ]\IcParlane^“ did this for 178 pregnancies of 44 
Avomen. and found 8 abortions in 108 pregnancies (7.4 per cent) prior to the 
delivery of an erythroblastotic infant, and three abortions in 26 pregnancies 
(11.5 per cent) after the delivery of an eiythroblastotic infant. These are both 
unusually Ioaa’ abortion rates, as compared Avith those found in the large groups 
studied by Tietze*^ and in the present imm-stigation, and the small number of 
pregnancies in the posterythroblastotie group in particular renders that finding 
of no statistical significance. The study is interesting, hoAveyer, as being the 
first to define the problem clearly. IIunF^ also cites the histories of 13 patients 
who delivered erythroblastotic infants, but Avith only seven subsequent preg- 
nancies. the occurrence of no abortions is not indicative of anything. In 122 
Rh-negative Avomen, each one of AA'hom had at least one erythroblastotic infant, 
as reported by Potter,^'' there Avere 51 aboilions in 248 pregnancies (20.6 per 
cent) prior to the birth of an infant Avith the disease, and 17 abortions in 107 
l>regnancies (16.0 per cent) folloAving the the birth of such an infant. (Many 
of these abortions AA’ere knoAA’n to haA'c been induced.) These re.sults are sug- 
gostiA’c; but the difference of 4.6 per cent is again Avithout statistical significance. 
For all the.se studies, it .should be pointed out that it is probably not Amlid to 
take the birth of an infant aaIHi hemolytic disease as equivalent to sen.sitization. 
In the Baltimore Rh Typing Laboratory, erythroblastosis has occurred in the 
off.sjiring of only 53, or 67.0 per cent, of 79 isoimmunized AA'omcn^“; and a milder, 
inciinent degree of immunization, too AA'eak to produce clinical .symptoms of 
erythro!)la.stosi.s. miirht conceivably i)roduce early miscarriage. 

The l.'itest .study on this subject, by OA’crstrect, Tiviut, Hunt, and Lucia, 
altlionyh it is consideinlfiy more cxlen.siA'e than any of tho.se previou.sly dis- 
cussed, has atrain estimated the abortion rate for all Rh-ncgatiA’c Avomcn, irre- 
sj)cetive of their immunization. The u.sc of the first fiA’o lunar months, instead 
of the first seven, to define the period of miscarriage and abortion, renders lhc.se 
data rather less comparable A\ith tho.se of other studies, including the prescjit 
one. One thou.sainl thirty-eight i)regnaneics of 226 Rh-negative Avomen Averc 
comiaired AAlth 1,129 pregnancies of 237 Rh-]msitive Avomon. Xo exclusion Avas 
made of Rh-negative Avomen aa-Iio had Rh-negative husbands, jior Avas there any 



THE RELATION OF EH INCOMPATIBILITY TO ABORTION 

Bf.XTLKY CtLASS, PiI.D., BALTWtORE, 1 \Id. 

(From the Bcpmimeni oj Biology, The Johns Iloylcins University and The Baltimore Bh 

Typing Lahoratofy) 

I N 1928, Hirszfeld^ observed that there seemed to be a higher than random 
occurrence of incompatible ABO matings among women with histories of two 
or more abortions. Inflnoneed by that observation, Lemne,"’ “ early in the course 
of his studies on the lulation of the Rh blood factors to erythroblastosis fetalis, 
suggested that perhaps lib incompatibility between mother and fetus might give 
rise to abortions and miscarriages, as well as to stillbirths. In a later paper,'* 
he recorded the high rate of ton abortions or miscarriages in 37 pregnancies of 
seven patients. It is not clear, however, from the report, Avhether this rate of 
27 per cent abortion was in a group made up whollj’- of Rh-negative women or 
not; nor was the distribution of abortions among the mothers given. Later in 
1943, Schwartz and Levine'^ examined nine eases of mothers who had had two 
or more early abortions in succession. Bight of these nine women turned out 
to bo Rh positive, and these workers then concluded, on this rather slight basis, 
that while Rh incompatibility may well produce late abortions, i.e., in the second 
trimester of pregnancy, it is quite unimportant in bringing about earty abor- 
tions. Yet against any such positive conclusion as to the role of Rh incom- 
patibility even in late abortion were their own data, which showed that of 11 
premature births, only one involved an Rh-negative mother. 

Beside these observations and conjectures one must place the findings of 
Bornstein and IsraeP of definite Rh antigen in a 17 cm., 4-month-old im- 
macerated fetus, and the finding by Kemp’^ of B antigen in a 37-day-old fe'tus. 
Although so early a development of antigens would render early maternal iso- 
immunization at least possible, it was reported, on the other hand, by Page, 
Hunt, and Lucia® that ten weeks of antibody production are required to pro- 
duce appreciable fetal damage. The sum of four months and ten weeks would 
render dubious any likelihood of Rh incompatibility leading to abortion prior 
to the twenty-eighth week of pregnancy, the term customarily chosen for delimit- 
ing miscarriage and abortion, on the one hand, from premature birth on the 
other. 

The question raised was not greatly clarified by the further data reported 
by Potter, Davidsohn, and Crunden,® and by Hunt.^° These investigations 
merely ascertained the frequency of Rh-negative women among women who 
aborted under observation or were known to have histories of habitual abortion. 
In the first of these two studies, 40 of 45 women who aborted were Rh positive, 

5 of 45 were Rh negative. But this fijiding that abortions may occur in Rh- 
positive women as well as Rh-negative women is hardty surprising; and the 
11 per cent frequency of the Rh-negative women in this group, where about_15 
per cent is to be expected, has a standard error of ± 4.7 per cent. No conclusion 
is possible, therefore, as to whether the abortion rate in Rh-negative women is 
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separation of Rli-negative sensitized from nonsensitized women. The total abor- 
tion rate found was 15.2 per cent for Eli positive, 12.4 per cent for Eh negative, 
the difference being attributed to sampling error. A definite rise in aliortion in 
multigravidas, as compared with primigravidas, was found in both groups ; Eh 
po.sitive, from 12.2 iier cent to 17.8 per cent; Eh negative, from 10.9 per cent 
to 13.9 per cent. It was not recognized, however, that the higher average num- 
ber of pregnancies in the Eh-positivc group would quite account for the differ- 
ence between the Eh-positive and Eh-negative groups in the abortion rate. 

Forty -five mothers who had borne an erythroblastotic child were given sep- 
arate consideration. The abortion rate for all pregnancies of these women was 
14.1 per cent, with a rise from 6.7 per cent in the first pregnancy to 17.8 per cent 
in multigravid pregnancies. The differences between these values and those for 
the Eh-positive control group arc, however, not significant. The authors, while 
not claiming to have disproved that a relation between Eh incompatibility and 
abortion may exist, yet concluded that, since the Eh antigen probably does not 
develop in the first two to four weeks of pregnancy, and suice about ten weeks 
thereafter are required for sensitization to reach a level sufficient to do appre- 
ciable fetal damage, there can be little chance of this occurring before twenty 
weeks, the onset of the viable period. 

Hunt^^ has added a study of 228 Eh-positive and 228 Kh-negative women, 
with 36 abortions and miscarriages in 377 pregnancies (9.5 per cent) in the 
former, and 48 in 333 (14.4 per cent) in the latter. The difference is not 
statistically significant, and is in the opposite direction to that found in the 
larger group studied by Overstreet and associates.^® 

One may summarize all the studies reviewed above by saying that in a 
statistical sense they liave failed cither to establish or to disprove the existence 
of a relation between Eh isoimmunization and abortion. A final answer to this 
question can be given only by comparing an adequate sample of the histories 
of Eh-negative women, dating from the onset of sensitization in each case, with 
those of a carefully matched control group. 

Present Study- 

In previous discussions of the possible relation of Eh incompatibility to 
miscarriage and abortion, the question does not appear ever to have been clearly 
posed. For statistical assurance, it is necessary to put it in the following terms : 
Is there any significant difference between the fi’equency of abortion and mis- 
carriage in Eh-negative women, known to be actually sensitized, and for those 
particular pregnancies in which the fetus is Eh positive, and the frequency of 
abortion and miscarriage in other women ? 

'When the problem is framed in these terms, it becomes clear that studies 
of the total frequency of abortion and miscarriage in all Eh-negative women, 
as compared with Eh-positive women, serve to obscure rather than to clarify 
the issue. In the first place, fetuses that are Eh negative themselves, in an Eh- 
negative mother, would not be expected to abort by reason of Eh incompatibility, 
irrespective of whether or not the mother is sensitized. Such cases represent 
27.7 per cent of the pregnancies of Eh-negative women married to Eh-positive 
men (Eh-positive heterozygotes = 55.4 per cent of all Eh-positive individuals, 
and one-half of the children of such unions would be Eh negative) . Since about 
28 per cent of the iDregnancies of Eh-negative sensitized women are therefore not 
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pertinent to tlie point at issue, a considerable number of such pregnancies must 
be studied to render any but a large differential statistically significant. In 
other words, unless very large numbers of cases are studied, the absence of any 
apparent difference in abortion frequency between Eh-negative sensitized women 
and their controls is likely to be due to the inclusion of Rh-negative offspring 
among the offspring of the Eh-negative sensitized women, rather than to the 
absence of any real difference. On the other hand, any differential that can 
be found and established statistically is really far larger than would appear 
at finst sight, unless this bias has been allowed for. 


Division of the individual subjects into three groups, the Rh positive, the 
Eh negative nonsensitized, and the Eh negative sensitized, is no less important 
to a clear analysis. The fir.st two classes can be readily and accurately deter- 
mined on the basis of tests during the current pregnancy, but without a com- 
plete history of tests made during each past pregnancy from the first on, the 
classification of the third group entails an unavoidable bias. Only for women in 
their first pregnancy, or for a certain few in their second, could it be positively 
determined, in the present study, at which pregnancy the sensitized condition 
had arisen. Consequently, in classif 3 dng women as sensitized solelj’’ on a current 
basis, an undeterminable number of pregnancies were classed as sensitized when 
they ought reallj’’ to have been ela.ssed as nonsensitized. The two-year survey 
of the Baltimore Rh Laboratory reports the initial occurrence of isoimmuniza- 
tion in 228 multigravidas as 45.6 per cent in the second pregnancy, 21.5 per cent 
in the third, 13.6 per cent in the fourth, 4.8 per cent in the fifth, 8.3 per cent 
in the sixth, etc. Thus 54.4 per cent of the women eventually sensitized were 
not yQ.t sensitized in their second pregnane 3 ^ 32.9 per cent in their third, and 
19.3 per cent in their fourth. It can therefore be estimated that nearly all first 
pregnancies of women eventually sensitized were nonsensitized, as well as about 
one-half of the second pregnancic.s, about one-third of the third pregnancies, and 
about one-fifth of the fourth pregnancies. Consequently, any observed differ- 


ence in the frequenej^ of spontaneous abortion between women classified into 
“sensitized” and “nonsensitized” on the basis of their condition in current 


pregnancies should be increased b^’^ corresponding fractions. This consideration 
makes it clear that if a real difference in frequency of abortion should exist, 
it would, in a study such as the present, where the actual incidence of the 
sensitized state is not Ivnomi for most of the subjects, be necessaiy to tabulate 
the frequencies of abortions b^’ ordinal pregnancies. No difference can be ex- 
pected to emerge until at least the third pregnancy is reached. 


The frequencies of abortion are known^^ also to increase with increa.sing 
family size, at least in certain social and economic categories of the population. 
It was accordingly decided to tabulate the abortions also according to the gra- 
vidity of the women. The result of the dual tabulation was a triangular table, 
such as that presented for the total white population in Table I. This tal)lc 
reveals an abortion frequenc.y of 15.44 per cent in the 6,003 pregnancies of the 
3,171 white women included in the stud.v. 


The data used in the investigation consisted of the obstetric histories taken 
bj* regular workers at the Baltimore Eh Laboratoiy. Each woman was asiced 
to give the date and outcome of avery one of her pregnancie.s. Termination of 
any pregnancy prior to the twentj'-eighth week from the last menstruation was 
regarded as an abortion (or miscarriage). Only in a few instances was informa- 
tion given as to whether the abortion was spontaneous or not. All abortions, 
including those induced, were therefore included in the data, inasmuch as no 
reliable criteria for separating S]iontaneous from induced abortion.s appeared 
to exist. Although this fact may be talren to mean that the “real” frequencie.« 
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Rh-negative sensitized women actually have a slightly higher abortion frequency 
than Rh-positive women; but this is due to nothing more than their higher aver- 
age order of pregnancies. This is in harmony with the already lmo^vn fact that 
abortion frequency tends to increase with increasing gravidity. 

Table III and Fig. 1 present the comparison of abortion frequencj’-, by 
ordinal pregnancies, for the three groups of women. It should be kept in 
mind that as the number of pregnancies progressively drops in the higher 
classes, the statistical error consequently increases in inverse ratio. Tliis is 
especially true of the Rh-negative sensitized group, a small sample to start 
with. For example, whereas the standard error of the rate for the first preg- 
nancy of the Rh-positive group is only ± 0.64 per cent, for the sixth pregnancy 
of the Rh-negative sensitized group it is ± 7.4 per cent. 



PREGNANCY 

FREQUENCY OF ABORTION IN Rh + 

Rh- NON - SENSITIZED VTA 
AND RK- SENSITIZED WOMEN im 

F!;r. 1. — Krc qutncies of abortion In Rb-po.'iitlvc, Rh-ncBativc nonKonHitlzed, nnd Rb-ncFativc 

f;<;n.«ttl 2 C(l women, by ordinal prcKnancie.';. 

For reasons previously pointed out, it would .seem tliat all Rh-negative 
women miuht be considered together for their first through third pregnancies, 
for eompari.son witli the Rh-iiositive group. The percentage of abortion for 
the combined finst to tliird pregnancies, incln.sive, for Rh po.sitive and total Rli 
negative actually turn.s out to be identical (18.37 per cent). 
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of spontaneous abortion are quite different from those reported, such a conclu- 
sion by no means invalidates the study. The subjects’ histories were taken prior 
to their being typed for Rh. Untruthfulness and forgetfulness, as well as ig- 
norance regarding very early miscarriage, may be assumed to have operated 
equally in the three groups of Rh-positive, Rh-hegative sensitized, and Rh-nega- 
tive nonsensitized women. The statistical reliability of the information was 
further checked by drawing two independent samples, of 1,250 women each, 
matched for gravidity, from the Rh-positive group. This comparison is set forth 
in Table II. None of the differences between corresponding classes of the two 
samples in Table II is statistically significant. In fact, in only one case, that 
of the 7 plus class, does the difference so much as equal twice the standard 
error of the mean of the two samples. In most cases the difference is less than 
the standard error. 

The frequency of the Rh-negative type in Negroes is well known to be con- 
siderably below that in whites (slightly over one-half, in American Negroes). 
Therefore, in order to make the Rh-positive and Rh-negative groups com- 
parable, it was necessaiy to match the proportion of Negroes in the Rh-positive 
samples against that in the two-Rh-negative groups. The frequency of Negroes 
in Ijoth Rli-negative groups (sensitized and nonsensitized combined) was taken 
-as a basis for the quota of Negroes to be included in the Rh-positive group, and 
Negro individuals of equal gravidity were selected at random "from the files 
to match those in the (combined) Rh-negative group. The number of women 
of other nonwhite ethnic groups was so small that they were all excluded from 
the study. 

One other precaution was taken in order to make the three groups com- 
parable. Each Rh-negative woman is followed up in the laboratory throughout 
the course of her current pregnancy and through delivery. This is not true 
of the Rh-positive women. It was early discovered that certain factors reduce 
the frequency of abortions reported for current pregnancies, in general. It was 
therefore necessary to exclude all data from the current pregnancy of each 
woman, and to rely upon records of past pregnancies alone. This unfortunatelj’’ 
reduced the total number of pregnancies for the two Rh-negative groups, and 
so diminished the statistical information derivable from the full data; but it 
seemed necessary in order to make the three groups strictly comparable. 

Comparison of the Three Groups 

The ratio of total reported abortions and miscarriages to pregnancies was 
701/5,168, or 13.56 per cent, for the 2,500 Rh-positive women; 297/2,247, or 
13.2 per cent for the 1,155 Rh-negative nonsensitized women; and 89/583, or 
15.25 per cent, for the 209 sensitized women. The total Rh-negative group, with 
386/2,830 abortions, or 13.62 per cent, is obviously not different from the Rh- 
positive group. The difference between the Rh-positive and the Rh-negative 
sensitized women is also without significance (x“ == 1.3; P = 0.30-0.20). It 
should be noted that the Rh-negative nonsensitized group has a smaller average 
number of pregnancies per woman (1.945), and the Rh-negative sensitized group 
a higher one (2.790), than the Rh-positive group (2.067). This must be due 
to an increasing probability that a Rh-negative woman will become sensitized 
as she has additional pregnancies, a factor that brings about a regular shift of 
individuals from the Rh-negative nonsensitized group to the sensitized group 
for when the two Rh-negative groups are combined, the avei'age number of 
pregnancies (2.001) is very close to that, of the Rh-positive group, as is to be 
expected, since the latter was indeed selected to correspond to the total Rh- 
negativ e group in gravidity frequencies. One may conclude, therefore, that 

‘That is to say, for example, the data for the fifth pree:nancy are more larKcly contributed 
“>■ v-gravida women for the" "Rh-negative nonsensitized group, but predominantly by women of 
nigher gravidity for the Rh-negative sensitized group. 
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the pregnancy history than in the prior half. This is apparent from an inspec- 
tion of Table I, where the rate for the prior half of the histories is 14.7 per cent, 
and for the latter half 19.1 per cent. In Table the actual values of abor- 
tion frequency in the Kh-positive women are compared with the values expected 
if abortion is eqnallj’’ frequent in prior and latter portions of pregnancy his- 
tories. The values are particularly large for the ii-gravida, vi-gravida, and 
ix plus-gravida classes, being significant for each of these at the 1 per cent level. 
Since the difference holds true for each class, regardless of whether the gravidity 
is low or high, it may be assumed to "mean that women have either an inherent 
or a psj'chologieally conceived individual pattern of family size (i.e,, number of 
pregnancies) , and that as this is approached and exceeded, biological factors or 
voluntary actions tend more and more strongly to increase abortion. This is 
not a veiy startling conclusion, but it would appear to be the first time any 
quantitative evidence has been fortlieoming to support it. 

In the Rh-negative groups, no such relation is apparent. Tliis is prob- 
ably merely due to the statistical unreliability of small samples, inasmuch as the 
larger deviations, at least in the ii-gravida and iv-gramda classes of the non- 
sensitized group favor the latter half of the pregnancy history. 

Summary 

1. A total frequency of abortion of 15.44 per cent was reported in the 6,003 
pregnancies of the 3,171 white Avomen studied. 

2. No significant increase in abortion was found in the histories of 209 
Rh-negative sensitized women. A slight rise, if real, may be aceounted for by 
the higher average number of pregnancies per woman in this class, in compari- 
son Avith the Rh-positivc and especially Avith the Rh-negative nonsensitized 
groups. 

3. Tlie analysis of 2,500 histories of Rh-positive Avomcn discloses a highly 
significant increase in abortion in the latter half history, irrespective of gra- 
vidity. 
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A test for the significance of differences in the abortion rates for the sev- 
eral ordinal pregnancies may be made in spite of the complicating factor of 
the known increase in abortion frequency with advancing gravidity. This is 
performed by calculating the expeetane,y for women of each gravidity separately, 
on the general assumption that the incidence of abortions for women of any one 
gravidity is equally distributed among their pregnancies (1st to ?ith). 


Table IV. Tests of Significance of Diffebences in Abortion Frequency at Different 

Ordinal Pregnancies 


ORDINAL PREGNANCY 


1ST j 

2nd I 

3rd ) 

4Tn 1 

5th 

j Gth 

1 7th plus 

1 TOTAL 

Z?/t+ 










Expected 

323.5 

191.5 

90 

40 

22 

12 


21 

700 

Obtained 

291 

193 

100 

37 

33 

16 


30 

700 

Dev. 

-32.5 

+1.5 

+10 

-3 

+11 

+4 


J-9 


15.34; for 6 

degrees of 

freedom, 

P=:0.02 

-0.01 






Hh- nonsensitised 










Expected 

148 

7G 

37 

17 

11 


8 


297 

Obtained 

134 

86 

41 

19 

12 


5 


297 

Dev. 

-14 

+10 

+4 

+2 

+1 


-3 



= 4.51 ; n' = 5 ; 

P = 0.50 - 

0.30 








Rh- sensitized 

- 









Expected 

25 

21 

14 

9 

7.5 

5 


7.5 

89 

Obtained 

25 

IS 

17 

7 

11 

3 


8 

89 

Dev. 

0 

-3 

+3 

-2 

+3.5 

-2 


+0.5 


X2 = 3.97; n' = 6 

; P = .70 - 

.50 









Table V. Tests op Significance of Differences in Abortion Frequency in Earlier vs. 

Later Portions of Pregnancy Histories 


A. Ordinal pregnancy 

Expected 

Obtained 

Dev. 


1st + 2nd 
515 
484 
-31 


3rd + all subsequent 
185 
21G 
+31 


X^ = 7.06; n' 

= 1; P < 0.01 


B. Gravidity 

classes 



2 3 

4 

Expected 

101.5 76 

34.5 

Obtained (prior 


half history: 

84:119 67:85 

33:36 

latter half 



history) 



Dev. 

+17.5 +9 

+1.5 

X2 = 

6.12 2.12 

0.12 

n' = 

8. P < 0.001 



6 

7 

8 

9-h 

10.5 

14 

7.5 

14.5 

4:17 

11:17 

5:10 

5.5:23.5 

+G.5 

+3 

+2.5 

•fO 

8.04 

1.28 

l.GG 

11.18 Total 32.9 


5 

25.5 


20:31 


+5.5 

2.38 


The results of this analysis are shown in Table IV. They clearly indicate 
that only in the Rh-positive group is there any real departure from expectation. 
For this group, the deviations fnom expectation are located chiefly in alternate 
pregnancies, the first, third, fifth, and seventh plus. The meaning of this be- 
comes clearer if a different grouping of the data is adopted, as in Table V. 
First, the iDqiothesis that the early pregnancies (first and second) for woinen 
of all gravidity classes have a lower rate of abortion than later pregnancies 
(third and higher) is tested, and .shown to be correct (Table VA). _ Then the 
slightly different hypothesis that the earlier half of the pregnancies of the 
women in each gravidity class (excluding primigravidas) has a lower abortion 
rate than the second half is likewse tested, and found to be quite beyond doubt. 
For every class, there is clearty a higher abortion frequency in the latter half of 
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. Table II. Distribution by Gravidity 

GRAVIDA 

1 I 1 

II 1 III 1 IV 

1 V 1 

VI j VII 1 VIII '1 XI 

! XII j .Wll 

No. of cases 

261 

138 82 28 

10 

4 3 

5 1 

1 1 

All patients Avere at least four and one-half months 

pregnant, as shown in 

Table III. 









Table III. Term of Gestation 



MONTHS 

1 4%-5 

1 0-6 1 6-7 1 

7-8 

1 8-9 

1 9 

1 9 PLUS 

No. of cases 

1 

2 2 

10 

48 

453 

18 


The pelvis was considered to be normal or gyneeoid in 428 of the patients. 
The other types and corresponding fetal mortality, including that from intra- 
cranial hemorrhage, are shown in Table IV. 


Tabm: IV. ‘‘Clinical,” Classification oi' Pelvis 



NO. OP 
PATIENTS 

MATERNAL 
DEATHS 1 

FETAL 

DEATHS 

INTRACRANIAL 

HEMORRHAGE 

Gyneeoid 

428 

1 

23 

7 

Small gyneeoid 

23 


2 

0 

Plutypelloid 

46 


4 

3 

Anthropoid 

14 


0 

0 

Android 

23 


2 

2 


There are not enough cases of intracranial hemorrhage associated with the 
three abnormal types of pelves to draw definite conclusions, but the trend is in 
accordance with the generally accepted concept that the android pelvis is the 
most dangerous type for the performance of internal podalic version and 
extraction. 

Indications 


Table V. Indications fob Vebsion 


INDICATIONS 

NUMBER 

MATERNAL DEATHS 

FETAL 

DEATHS 

NUMBEP. I PER CENT 

NUMBER 

] PER CENT 

Inertia 

220 

1 0.45 

12 

5.4 A 

Persistent posterior 

59 

0 

6.1 

TransA’orse arrest 

50 

V 

Failure of descent 

2-1 

1 

4.lJ 

Prophylactic 

92 


3.2 

Belative disproportion 

26 

0 


Fetal distress or prolapsed cord 

24 

4 

IG.G 

Transverse presentation 

1.3 

1 

7.C 

Face presentation 

5 

0 


Premature separation placenta 

7 

3 

42.8 

Placenta previa 

3 

1 

3.3.3 

Toxemia 

.3 

1 

3.3.3 

.Mmormalitics of cerLUX 

5 

0 


Hydrocephalic 

2 

2 

100. 

Prolapsed hand 

1 

0 



There were fifteen indications given for performing version. Tiie groU}> 
composed of inertial labor, failure of descent, Iransver.so arrest, and porsisfent 
jioslcrior was by far the largest, accounting for SoS of the 534 cases. Frequently 
two of these were listed a.s indication.s, since they are u.sually comjilemcntary, 
but we have selected the one listed fir.st on the chart for punioses of classification. 
Xinetv-two vei-sions. including twenty-six on a second twin were done “prophy- 
iactically.” Most of these were multi})ara.s, completely dilated, having poor 








INTERNAL PODALIC VERSION AND EXTRACTION 

Henry W. Erving, P.A.C.S., Pittsburgh, Pa. 

(From the Department of Ohstetrics, University of PiUshurgh School of Medicine and 

The Elisahcth Steel Magee Hospital) 

I NTERNAL podalic version and extraction is an obstetric procedure hallowed 
by time. However, proponents of routine versions have appeared at intervals 
to cause consternation and controversy in the medical profession, so that at the 
present time the value of this procedure is frequentl^y overlooked. \^^hile it is 
true that a breech presentation is a major obstetric complication, the extraction 
follondng an internal podalic version is not the same for the three inherent 
dangers of breech extraction, namely extended arms, an extended head, and an 
unmoulded head, are usually avoided. When a high fetal or maternal mortality 
rate follows version and extraction, it generally means that the prerequisites 
and contraindications have not been observed, or the operator has had too little 
experience with the procedure. Exteiided or nuchal arms arc almost always to 
be blamed on the operator. A timely version eases the accoucheur out of many 
a difficult situation. Especially is this true in the handling of inertial labors. 

Material Studied 

In the three and one-half years from Jan. 1, 1944, to July 1, 1947, 534 
babies of 12,895 labors were delivered at the Elizabeth Steel JIagee Hospital by 
internal podalic version and extraction. Twenty-eight of these were one of 
tvnns. This is a frequency of 4.1 per cent, or one version of every twenty-four 
deliveries. In comparison, Delfs and Eastman^ report 0.9 per cent and Assali 
and Zacharias^ 0.79 per cent. With this number of cases we feel qualified to 
speak on the meidts and demerits of this procedure, for we have not the biased 
viewpoint of either the routine versionist or the inherent disbeliever in the 
operation. 

Of the 534 patients, 495 were private and thirty-nine ward, including seven- 
teen Negro patients. Of these, 436 deliveries were performed bj^ obstetricians, 
including thirty-nine in consultation, twenty by men predominantly gynecol- 
ogists, thirty-nine by residents, and thirty-nine liy visiting staff members qualified 
to do operative obstetrics. 

Age, Parity, and Term of Gestation 

The ages of the patients varied between sixteen and forty-three, 245 iiatients 
being 30 years old or over. There were twenty-three )n•imigra^^das 35 years of 
age or older. Two hundred sixt.y-one patients were primigravida.s and 273 multi- 
gramdas. The latter ranged from gravida ii to gramda xvii. 




Table I. 

Age Dlsteibutiox 




A«r. Guours 

I 16-19 

1 20-29 i 

SO -.'a* 

• -to -IZ 


Xo. of cases 

10 

279 

229 

1C 
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means probably that the physiologic retraction ring was present in greater 
degree than usual, but obviously there could have been no true pathologic ring, 
or there would have been more ruptured uteri. There was only one ruptured 
uterus in this series, which is far below the number reported by Delfs and East- 
man® or Cosgrove and associates® of 1:80 or 1:77 versions, respectively. Our 
patient was a 20-year-old unmarried Negro woman, gravida i, who started in 
labor at term. The pelvis was anthropoid, the length of labor forty-eight hours, 
and the membranes were intact Avith complete dilatation of the ceiwix. Due to 
inertia and a persistent posterior, the resident physician attempted delNery l)y 
version, but found a Bandl’s ring preA’^ented him from displacing the head. A 
staff man then attempted delwery, but in the effort ruptured the loAver uterine 
segment transversely. The patient Avas taken to the operating room, and by 
lengthening the rupture a Ioav cerA'ieal section aaus carried out. Plasma and 
penicillin Avere used, and mother and baby Avere diseiiarged from the hospital 
in good condition after an afebrile posloperatiA'e course. 

A preAuous section in tAvo patients and a previous myomectomy in one AA’ere 
added risks of delivery. 


Table VIII. Compijcatioxs op Delwery 


ISTuchal arm 

3 

Bandl’s ring 

26 

2 ° laceration of perineum 

169 

3“ laceration of perineum 

7 

Cervical laceration 

30 

Sulcus laceration 

49 

IManual removal of placenta 

69 

Packing of uterus 

46 

Plasma transfusions 

IS 

Blood transfusions 

1 

Voorhees bag 

Diihrssen’s incisions 

3 

1 

Manual dilatation of cervix 

10 

Ruptured uterus 

1 


Piper forceps to the aftcrcomiu" head Avere employed in only tAventy-nine 
in.stances. usually Avhen manual flexion of Ihe liead proA'ed difficult. We feel 
the use of forceps to the aftercoming head should be employed more often than 
in this .series, .so that flexion and exti-aclion of the head can be carried out Avith 
less danger or damage to the fetus. 

Postpartum Complications 

There Avas one maternal death in the series. This patient, a 26-year-old, 
gravida i. Avas admitted to the hospital in inertial labor one Aveek after her 
estimated date of confinement. After nine hours of labor the membranes Averc 
ruptured artificially, but the labor pains continued inertial in type. Thirty-six 
houns after the on.sct of labor she Avas completely dilated, and the bab.v Avas in 
a left oecipitopostei-ior ])ositinn. A fairly difficult version and extraction aalos 
performed. Avith deliA-ery of a 7 pound 12 ounee infant. The patient A\-as ncA'er 
fully arou.scd from the anesthetic, being markedly cyanotic. A medical con- 
sultant found moist rales and bronchial i)reathing in both lung ba.ses, and diag- 
no.sod the condition as pulmonaiy atelectasis. The uterus remained firm, and 
there Avas no cA'idence of hcmori-hage. Three and one-half hours after delivery 
the ]iatient had a eomjfiele circulatory collapse and died. Peimi.ssion for an 
autopsy could not bo obtained. The infant died eighteen hours after delivery 
from a probable intracranial hemorrhage. 

The other pnst{)artum eoiaiflications are listed in Table IX. A dilatation 
and evacuation Avas ))ei-formed on the eleven ])atien4.s Avith retained placental 
tissue as advocated in a^ pievions paper.-' 
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pains, and with the head high in the pelvis. Kelative ce])halopclvic disproj^or- 
tion accounting for twenty-six A-ersions, fetal distress and/or prolapsed cord 
accounting for twenty-four versions, and transverse and face presentations ac- 
counting for eighteen versions were the remaining sizable categories. All other 
indications accounted for but a few eases each. 

Not listed among the indications per se is a group of twent 5 --six attem])1cfl 
i'oi’ceps. Many of these were consultation cases where attempted forceps had 
resulted in the head being pushed out of the pehds or to a posterior position, 
and some were cases in which forceps extraction was considered to necessitate 
too much force for the welfare of the baby, and version was substituted as the 
safer method of delivery. Forty-two patients had been delivered by version 
previously, and one had had three previous Aversions. 

Duration of Labor 

The duration of labor is shovm in Table VI. In 205 of the deliveries labor 
extended over eighteen hours, generally stated as the average duration of labor 
in the primigravida. The longest labor was one hundred and fifty hours. This 
confirms Rudolph’s^® contention that the "time element in a labor is of little 
value in determining the loss of uterine tone’’ and. accordingly, the danger of 
rupture of the uterus from doing a version. 


Table VI. Dubation of Labor 


HOURS 

1 ALL CASES 

1 PRIMIPARAS ; 

1 MULTII’ARAS 

Up to 12 

219 

55 

1G4 

13 to 18 

104 

50 

54 

19 to 40 

159 

114 

45 

41 to GO 

34 

27 

7 

G1 to 80 

G 

2 

4 

81 to 100 

4 

4 

0 

100 plus 

2 

1 

1 

Uriknovn 

G 

1 

5 


Ruptured Membranes 

The membranes were definitely known to be ruptured prior to delivery in 
254 cases. They were imptured at delivery in 260 instances, and the status is 
unloiown in Uventy cases. The length of time ruptured membranes existed ]U'ior 
to dcliveiy A-aried from one-half hour to five days. 


Table VII. Ruptured MEMimAxr.s 


HOURS 

1 XO. OF CASES 1 

HOURS 

( NO. OF CASE^; 

Vj to 2 

57 

3G to 50 

21 

3 to 5 

35 

.ll to 75 

12 

G to 10 

41 

70 to 100 

5 

11 to 20 

4S 

100 ]ihi« 

o 

4 / 

21 to .35 

.32 

Uiilnown 

20 


tyo do not feel that ruptured membi’ancs arc a contraindication to vci-sion. 
As long as the head can be easily displaced and the tonus of the uterine mns- 
culatiu’e is such that it Avill stretch adc(}uately for internal manipulation a 
vension can be perfoi'ined Avithout danger of rupture. 

Complications of Delivery 

Table VII 1 .show.'^ the complic-ations encountered at the time of delivery. 
iMany of the cervical lacerations would have passed unnoticed, except for 
tlio fact that Ave examine all cervices in primigravida.s nnd many in niuhipan.-v 
immediately following a A'ci'sion. Tlic mention of Bandl's ring as n complication 
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2 ounces. Of the t-vvelve patients delivering children dying from intracranial 
hemorrhage, nine were delivered by obstetricians (four in consultation), two by 
gjmecologists, and one by the resident staff. 

Besides the fatal injuries there were six infants with fractured clavicles, 
three with fractured humeri, four with brachial paralysis, and one with an intra- 
cranial hemorrhage. As far as known, none of these re.sulted in permanent in- 
jury or damage. 

Discussion 

Excluding the ninety-two "prophylactic" versions and extractions, the 
gross fetal mortality rate in this series was 6.3 per cent, and corrected 3.8 
per cent. It must be remembered that each of these cases was a primarily 
difficult obstetric problem. The handling of inertia, persistent posterior, rela- 
tive cephalopelvic disproportion, failure of descent, etc., is not easy. Only 
recently Schmitz and associates'^ reported a study of 224 cases of prolonged 
labor treated ultraconservatively (only three versions were x)erformed) with 
a gross fetal moi'tality of 7.4 per cent (corrected 6.69 per cent). Statistics on 
high and midforceps are listed in Table XII. 


Table XII 



mCH FORCEPS 

DEATHS 

MIDFORCEPS 

DEATHS 

CASES 

% 

FETAL 

% 

MATERNAT. 

CASES 

% 

FETAT. 

% 

MATERIAL 

Kjelland® 


4.54 

0.91 




von Schubert’- 

50 

G. 

4. 




Mnrtinr 

G7 

.S0.5 

7.5 

193 

S.7 

n.5 

Millers 

19 

10.5 


200 

5. 


Assail 

222 

17.8 

0 

852 

4.G 

? 


Available reports on version and extraction in recent years perhaps justify 
the apparent fear in which the operation is held. 



cases 

MATERXAL 

DEATHS 

FETAL 

DEATHS 

NUMBER i 

PEP. CENT 

NUMBER 

1 PER CENT 

1940 

Cosgroves 

221 

2 

0.9 


30.8 

1940 

Millers 

70 - 

0 


25 

32.8 

1940 

Jlartim 

.38 

2 

5.2 

15 

39.4 

1947 

Assail’ 

120 

2 

l.G 

44 

38.7 

1948 

Present scries 

5.34 

1 

0.18 

31 

5.8 


AVe do not understand the high mortalities shown in these reports. IIo.si 
of our fetal deaths were <1ue to errors in judgment, and such should get fewer 
witli more experience. To cite one; a gravida iii, 31 years old, was followed 
through an uneventful pregnancy. Due to the fact that her babies were pro- 
grc.ssively larger (S^A and pounds) it w;is deemed advisable to indma* her 
lieforc term, particuharly as she was an obese per.son (22;'5 pounds), making it 
very' difficult to correctly judge the .size of the baby. Accordingly, at eight 
and one-half months the membranes were artificially ruptured Jind six hours 
later labor began. The pains were inertial in type and after nineteen and one- 
hali hours the cervix was dilated comjdetely, but the head was high and the 
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Table IX. Postpartum Complications 


Endometritis 16 

Retained placental tissue , 11 

• Acute mastitis 3 

Breast abscess ' 1 

Pyelitis 3 

Thrombophlebitis 2 

Herniorrhaphy 2 

Bronchitis, atelectasis, and pulmonary edema 5 


Four hundred forty-nine patients remained in the hospital twelve days or 
less ; sixty-three between thirteen and fifteen days, and twenty-two for a longer 
period. The longest period of hospitalization was twenty-nine days for a patient 
with a thrombophlebitis of the left leg. There were sixty-six patients with a 
temperature of 100.4 or over for tivo consecutive days, not including the first 
twenty-four hours post partum. Forty-five of these were febrile for only two 
days. Of the eighty-five patients remaining more than twelve days in the 
hospital, sixty-six were afebrile. 

Fetal Statistics and Mortality 

There were 320 male and 214 female infants delivered by version and 
extraction whose weights varied from 12 ounces to 12 pounds 3 ounces. 


Table X. Weight of Infants 


AVT. IN LBS. 

1 0-3 1 

3-4 1 

1 4-5 1 

5-6 1 

6-7 

1 7-8 1 

8-9 

1 9-10 

1 11-121 12 PLUS 

No. of cases 

5 

4 

16 

29 

115 

185 

134 

38 

2 1 


Thirty-one babies were lost. Sixteen of these were stillborn and fifteen 
neonatal deaths. This is a gross fetal mortality rate of 5.8 per cent. There 
were six monstrosities, four nonviable infants (under 3 pounds), and one 
macerated fetus. Also, in tAvo cases of prolapsed cord resulting in stillborns, 
no fetal heart sounds were heard prior to delivery, and in a case of placenta 
ablatio the baby Avas delivered by Amrsion prophylactically after the placenta 
had been expelled. Thus the type of delivery Avas of no signifitynee in these 
fourteen deaths, and accordingly, the corrected fetal mortality rate is 2.6 per cent. 

Table XI. Causes of Fetal Death 


Nonvia1)lo 4 Separation of placenta 1 

Monstrosities 6 Prematurity 3 

Macerated 1 Prematurity and toxemia 1 

Prolapsed cord 2 Prematurity and placenta previa 1 

Intracranial hemorrhage 12 


The role of version cannot be proved in the five deaths attributed to pre- 
maturity. HoAvever, since prematures tolerate any handling very poorly, it is 
fair to suppose that the type of delivery Avas contributory to the deaths of these 
five infants all under 5 pounds in Aveight. •’ 

The tAvelve fetal deaths due to proved or probable intracranial hemorrhage 
are probabty attributable to the version. Yersions Avere performed in these ten 
prhnigraAudas and tAvo multigravidas for inertia, ti’ansverse arrest, or failure of 
descent. The membranes Avere ruptured from tAvo to tAventy-six hours before 
delivery in all but one instance, AA'hen thej'- Avere ruptured at delivery, and the 
average length of labor Avas foi’ty-one and one-half hours, A'arying fi-om ten to 
one* hundred thirty-four hours. The average Aveight of the babies was 8 pounds 
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3. All android pelvis is the most dangerous type of pelvis for the per- 
formance of a version with regard to fetal mortality, 

4. Many cases of inertia, failure of descent of the head, transverse arrest, 
and persistent posterior are best handled by version. 

5. Premature rupture of the membranes does not contraindicate a version. 
The tonus of tlie uterine musculature and displacement of the head are the 
important criteria. 

6. Routine mediolateral episiotomy and more frequent use of forceps to 
the aftercoming head are recommended. 

7. Rupture of the uterus need not be a complication if gentleness and skill 
are practiced and contraindications to version adhered to strictly. 

8. Internal podalic version and extraction is important in the armamen- 
tarium of the well-trained obstetrician. Obstetric residents should be trained 
in this procedure. 
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position posterior. A difficult internal podalic version and extraction was 
done, but instead of the 8- to 9-pound baby expected the infant weighed 12 
pounds 3 ounces, and resulted in’ a stillbirth, obviously due to intracranial 
hemorrhage. 

There was one ruptured uterus in this series of 534 versions. Delfs and 
Eastman^ reports one in eighty at Johns Hopkins, and Cosgrove and associates® 
one in seAmiity-seven at the Margaret Hague. The reason for rupture in almost 
all cases, as in ours, is a tight ring which will not relax even with deep anes- 
thesia, or a uterus moulded closely around the baby. Of course these are eases 
in which version and extraction should not be performed. 

The chief contraindications to internal podalic version and extraction are : 

1. Marlced ccplialopelvic disproportion. 

2. True constriction ring dystocia. 

3. A dry uterus moulded about the child. 

4. Incomplete ciTacoment and dilatation of the cervix. 

5. Previous section or extensive myomectomy. 

G. Placenta previa of any degree. 

7. An inexperienced anesthetist. 

8. Insufficient help. 


Summary 

A series of 534 internal podalic versions and extractions performed over a 
three and one-half year period is analyzed. They composed 4.1 per cent of all 
deliveries at the Elizabeth Steel Magee Hospital. Most of the patients were of 
private status, and all were delivered by or under the supervision of ob- 
stetricians, or by men with adequate training in obstetrics. Ages varied from 
16 to 43 years, and gravidity from i to xvii. All but fifteen patients were of 
eight or more months gestation. Most of the pelves were gynecoid with the 
next largest category platypelloid. There were fifteen separate indications for 
version with the quartet of inertia, failure of descent of the head, transverse 
arrest, and persistent posterior the reason for 80 per cent of the versions. Over 
two hundred of the patients were in labor more than eighteen hours. In almost 
one-half of the cases the membranes were ruptured from one-half hour to five 
days prior to delivery. The complications of delivery included twenty-six 
marked phj'-siologic retraction rings, one ruptured uterus, and seven third- 
degree lacerations of the perineum. Postpartum complications were not un- 
usual, and only tAventy-two of the patients remained in the hospital more than 
fifteen days post partum. There was one maternal mortality, and the gross 
infant mortality was 5.8 per cent, corrected 2.6 per cent ; excluding the prophy- 
lactic versions and second tAvins 6.3 per cent and 3.8 per cent, respectively. 

Conclusions 

1. Internal podalic version and extractions should not be performed 
routinely. 

2. There is no comparison betAveen the dangers of breech delivery and 
extraction folloAving an internal podalic version. 
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I’lie residual cavity between bladder and rectuni was completely closed by several purse- 
string sutures and suture of the vaginal mucosa. The patient was discharged after seven 
days. Ee-exainination six months later showed a completely healed vaginal vault. 

The removed specimen was a flaccid sac with walls in no place thicker' than cm., lined 
by a smooth mucosa, the arbor ■s'itac having been entirely obliterated. The -mucosa was intact 
except at tho upper angle where it was complete but torn. Pathologic examination showed the 
epithelial lining to consist of a single layer of high epithelial cells with basal nuclei — tj’pical 
cervix epithelium. Only close to the thinned out external os were deep-seated normal cervical 
glands noted. 



Fig. 1. — Schematic sagittal section of pelvis showing relation of distended cervical stump to 

pelvic viscera. 

In a patient, twelve years after hysterectomy, the cervical stump, which one year 
previously was definitelj' normal in length, and had an almost obliterated canal, changed into 
a flaccid sac filled with clear cervical mucus and secreting mricus in large quantities. A re- 
port of the hysterectomy performed in June of 1935, received from the operating surgeon, 
said that the uterus was enlarged by multiple fibroids; that a supravaginal hysterectomy 
had been performed, both tubes and ovaries provnng normal and being left in situ. The 
convalescence was uneventful, the patient being discharged on the fifteenth day. The patient 
had taken no estrogens or hormones of any kind. She did suffer from frequent flushes, 
although only 42 years of age. There is no explanation for this sudden change in the local 
situation. Evidently the somewhat stenosed canal did not permit of free drainage of the 
cervical mucus but what produced the sudden increase in secretion which, to my own observa- 
tion, persisted at least between June 25, when I emptied the cervix by rectal and vaginal 
pressure, and the time of operation on July 23, when the cervix was again found to be com- 
pletely ballooned, is not known. The histologic findings certainly in no way explain it. 

Merits of Total Versus Supravaginal Hysterectomy 

The case ,iust presented, as well as others which I have encountered 
and have described,®’ raises the oft- and long-discussed question of whether 
complete hysterectomy is preferable to supravaginal amputation with pre.s- 
ervation of the cervical stump. 

Advocates of total hysterectomy base their preference in the main, on 
the fact that a number of eases are reported in which carcinoma has developed 
in the cervical stump. Polak,® as early as in 1920, was able to collect 256 


mJOOCELE OF THE CERVICAL STUMP 


Together With a Discussion of the Merits of Total vs. Supravaginal 

Hysterectomy 

Robert T. Frank, M.D., New York, N. Y. 

N O REFERENCE to mucocele of the cervical stump could be found in a 
study of tlie literature. The amount of mucus coming from the cervix 
is variable and hard to measure. Viergiver and Pommerenke^ have measured 
the amount of cervical mucus that could be aspirated at different times of the 
cycle. The maximum was from 200 to 700 mg. in weight. It is of interest that 
I was able to see the patient whose history follows a year before the condition 
to be reported had developed. 


Case History 

Mrs. S. K., a 41-year-old nullipara, married eight years, came to see me in starch of 
1946, complaining of slight postcoital bleeding which developed onlj- two weeks before. 
The patient had had a hysterectomy performed in .Tune of 19.3.5, eleven years previously. 

Examination showed a somewhat overweight woman who was somatically normal. 
There was a barely visible suprapubic median scar. Pelvic examination showed a nullip- 
arous, uninfected introitusj a conical portio, the cerwcal stump being long, freely movable; 
no exudates. The adnexa could not be definitely outlined. The notation was made that 
the canal was almost obliterated. It did not bleed on examination or sounding. The 
patient wa.s instructed to return if the bleeding recurred. 

On June 25, 1947, after an interval of sixteen months, the patient was referred back to 
me by her physician who had been called to see her the preceding evening because the patient 
had expelled large amounts of clear mucus, two to three glassfuls, from the vagina. When 
the doctor saw her, there was still a large amount of mucus extruding. No bleeding, post- 
coital or otherwise had occurred since the patient had consulted me. 

Her general examination was ns before, the introitus nulliparous, the cervix high, the 
os somewhat patulous, the cervical stump seemed short, but there was a definite fluctuant 
resistance in the Douglas, more easily defined by rectal examination. On pre.ssure, clear, thick 
mucus extruded from the external os. Introduction of a sound into tlie cervical canal .showed 
a cavity about the size of an orange and was not followed by any bleeding. 

The diagnosis of mucocele of the ccrmc.al stump was made, with the notation that an 
adenocarcinoma of the cervical canal would have to be looked for, as I had j)reviou«ly 
encountered a colloid cervical adenocarcinoma which secreted large amounts of mucu«.2 

On .July 23, the patient was explored from below under general anesthesia, the opera- 
tion consisting of an excochleation of the cervix. The vaginal mucosa at its junction with 
the portio was circumcised, the densely adherent bladder freed by .«harp dissection. Po.'^- 
teriorly, the peritoneum could be pushed back until the very top of the pear-shaped inns'- 
was reached. During the manipulation, some five to six ounces of clear mucus extruded 
from the cervix. As the upper portion of the cervix was extremely adherent, after the 
canal had been split to make sure that there was no concealed carcinoma or other malignancy 
in the flaccid sac, the upper HA cm. of the musculature was left in situ with careful stripping 
out of the remaining mucosa. 
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referred to iis has been followed. Our follow-up is 100 per cent. It is a 
fact — and I think a rather surprising fact — that a carcinoma never developed 
ill a patient in whom we failed to diagnose the cancerous lesion on clinical 
examination or on biopsy. There seems lo me thus to be .some slight’^ [all the 
italics are mine] “discrepancy between llie experience of the cytologist and the 
clinician.” 

In view of the above facts and observations, I continue to perform 
■supravaginal amputation for benign lesions. Only in rare instances, if the 
cervix cannot be restored to a sufficient degree of normalcy, do I resort to 
total hj'sterectomy. In the presence of malignancy — corpus carcinoma or 
sarcoma — the radical Wertheim teclvnique is indicated. For carcinoma of 
cervix, I perfer radio therapy alone, after trial of radical operation following 
completion of radiotherapy, Avithout improvement of re,sults. 
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cases of' stump carcinoma from tlie American literature. Since then, 
a large numher of additional cases have been noted. personal experience 
covers only eight cases, not one of which was operated upon by me 
origmally. In at least of these one. of which was operated upon by 
originally. In at least one of these, ^ advanced carcinoma was discovered 
within five months of the operation, showing that the cancer had been over- 
looked at the time of the intervention. 

It is my habit to study the cervix closely in patients in whom a hysterectomy 
is contemplated. Infection, erosion, polyps are dealt with appropriately so 
that at operation the cervix is healthy. In rare instances, normal conditions 
could not be restored and in these total hysterectomy was resorted to. It 
is my practice to cone out the upper 2 to 3 cm. of the cervical stump during 
supravaginal hysterectomy, thus passing the sutures, which close the stump, 
through cervical connective tissue devoid of mucosa. Such a procedure in 
itself might have prevented the formation of the mucocele just described. 

In several instances I have been confronted with complete prolapse of 
the cervical stump. In evens’^ one of these, I have been able to obtain a 
permanent cure of the prolapse by means of the Manchester operation. In 
an approximately equal number of total eversions of tlie vagina following 
complete liystereetomy, I have been obliged to perform colpoeleises 
to hold back the prolapse in old women, or to resort to palliation by means of 
the use of a Gellhorn pessary, after building up the perineum in younger 
patients. 

kloreover, I have been consulted by an increasing number of women who 
complain of pain, dysuria, dyspareunia, and dryness of the genitals following 
complete hysterectomy. In them I find scarry, often unduly short and dry 
vaginal canals. I know of no means of relieving their symptoms adequately. 
In addition, I encounter an undue number of vesicovaginal fistulas following . 
the total operation. I instance these sequelae because the statistically minded 
assure us that total hvstereetomy entails no increase in mortality and but 
little increase in morbidity in skilled and experienced hands. 

The somewhat hysterical overanxiety to ferret out cervical cancers in siUi 
or often only in prospect, now current, is a perhaps justifiable reaction against 
the callous myopia, carelessness, and ignorance which for years exj)osed woman- 
hood to unnecessary danger and neglect by omitting even vaginal examination 
because of “delicacy.” Today we see the opposite picture, namely, women ' 
racked by unjustified fears, anxieties, and premonitions of disaster caused 
by the witch-hunter attitude of the professional cancer tracker. A careful, 
thorough, but less dramatic and disquieting approach is called for without 
deliberately alarming the woman who presents herself for her yearly checlmp. 
Cytologic examination of the cervical and vaginal discharges is laudable 
if confined to competent hands. Postive findings warrant further investigation 
(biopsy and curettage). My interpretation of metaplastic changes is far less 
radical than the present ones current. In defense of my conservative attitude — 
if defense is necessary — I may say that my over foidy years’ experience coincides 
exM-cthj with that of Dr. J. He.yman of Stocldiolm,- Sweden, who has been 
in charge of the gynecologic clinic at the Eadium-Hemmet since 1914, who, in 
a discussion of Ayre’s® paper, at the meeting at Atlantic City said, “At the 
gjmecology clinic of Eadium-Hemmet in Stockholm, we see a great number of 
patients with cancer of the uterus. We also see a great number of patients 
with irregular bleeding, and a number of patients are annually referred 
to us suspect of having a uterine carcinoma. Sweden is a sparsely populated 
country, and it is easy for us to follow all the patients referred to us. And 
we do follow them. Since 1914, any patient of the type mentioned who wa.s 
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experience, there is a fairly high incidence of pelvic disea.se a.ssociated witii 
cystocele. It is necessary, therefore, to operate abdominally, as veil as from 
below, in approximately 25 per cent of the cases. For example, in the presence 
of an ovarian tumor, chronic diseases of the tubes, uterine fibroids, retroverted 
uterus in the childbearing XJei’iod, etc., in conjunction with a cystocele, it is 
considered essential to combine a vaginal approach with an abdominal lapa- 
rotomy, This double procedure taxes the patient no end, as there is considerable 
time lo.st in the preparation of the patient and .surgeon in making ready for the 
second operation. More valuable time is lost in exposing the structures from 
below when these same tissues may have been partiallj^ displayed diufng the 
initial operation. For example, in doing a supravaginal hysterectomy or pan- 
hysterectomy, the pubocervical fascia is readily exhibited in its superior portion 
when the bladder is stripped off of the cervix and vagina. When a bladder re- 
tractor, is placed into position, tlie entire bladder floor along wdth Blackenrodt’s 
ligament may be demonstrated. 

The operation described in this paper is not intended to supplant any of the 
time-honored procedures used in the repair of eystoceles. Father, it is intended 
solely for the correction of a cystocele, from within the abdomen, in those cases 
in which a laparotomy is imperative for the correction of other pathologic 
manifestations in the pelvis and it should be reserved for small or moderate- 
sized eystoceles. It should be done chiefly as a prophylactic measure during the 
course of other abdominal operations with* the intention of preventing progressive 
dilatation of the fascial defect. It should be resorted to only under these con- 
ditions and one should refrain from applying it routinely to aU types of cysto- 
eeles. In young women, in the childbearing period, who present the triad of 
retroverted uterus, partial prolapse, and a moderate-sized cystocele, it should be 
the operation of choice. One may repair the hernia by suturing the defect in 
the pubocervical fascia, suspend the uterus by the modified Gilliam technique, 
and au^ent the prolapse by parametrial fixation and plication of the utero- 
sacral ligaments. All this may be done abdominally and at one session. 

In abdominal cystoceleoplasty, one deals with the same structures as in any 
other cystocele repair; namely, the pubovesicocervical fascia. The difference, 
of course, lies in the fact that one approaches the structures from above instead 
of from below. If it is not neeessaiy to disturb the uteims during the course of 
the operation, one may easily expose the same fascial structures by dividing the 
uterovesical peritoneum transversely along its attachment to the uterus and 
extending the incision out along the broad ligaments. The bladder is separated 
by blunt dissection from the lower segment of the uterus, the cervix, and the 
vagina. This is facilitated by using a sponge stick and gradually stripping tlie 
bladder away from its attachment to the genital tract practically to the uro- 
genital diaphragm. Tugging on the titei’us or eeiudx in an upward fashion 
causes tension on the anterior wall of the vagina and pulls the urethra from 
under the pubic bone. In this manner, dissection and mobilization of the neck 
of the bladder may be done expediently. A narrow bladder retractor is used 
to elevate the bladder and the pubocervical vesical fascia along with the ]ullars 
or lateral ligaments of the bladder are easily disclosed. Tlie thickened portions 
of the puboceiudcal fascia lying along the anterolateral portions of the vagina 
are grasped with Allis clamps and brought together with interrupted No. 1 
chromic catgut sutures. These are placed consecutively in such a manner as to 
approximate the fascia in the midline and obliterate the hernial defect. Traction 
on each successive suture facilitates exposure. Thej'- should be placed pro- 
gressively' and extend as far forward as possible to the posterior surface of the 


ABDOMINAL CYSTOOELEOPLASTY 

Charles B. Marek, M.D., Baltimore, Md. 

(From the Department of Gynecology, Harford Memorial Hospital, Havre de Grace, Md.) 

A CYSTOCELB may be defined as a true bernia of the bladder through the 
pubocervical fascia and anterior wall of the vagina. These layers between 
the vagina and bladder are important in forming a hammock for the bladder and 
the disruption of this eventually leads to a cystocele. This is usually caused by 
the prolonged stretching of the vagina and its covering beyond its threshold of 
resilience during parturition and the fascia remaining permanently relaxed. 
The thinned attachment of tlie pubocervical ligament may be torn completely 
from the cervix. It is at this point where the majority of cystoeeles observed 
protrude through the fascial barrier near the attachment of the cervix and at 
the proximal part of the A'agina. 

In its early stage, the cystoeele is usually rather small and customarily, 
solitary in nature. However, if one should intelligently evaluate the potential- 
ities, he would find that the cystoeele maj’- become progressively larger with age. 
The etiological factors mainly responsible for the progressive development of the 
hernia are the increased intra-abdominal pressure resulting from defecation and 
urination and the gradual decrease in tonicity of the ligaments which occurs 
with the climacteric. As a person becomes older, the ligaments become more 
lax and flaccid, and yield to stress and strain much more easily. If this process 
continues long enough, the entire length of the puboeercival fascia becomes in- 
volved, and when the area, in the region of the neck of the bladder yields, it 
gives rise to an urethrocele. If one could correct the defect in its early stages, he 
might easily prevent the formation of a large cystocele with a complicating 
urethrocele in later life. Ordinarily, one would not attempt to repair a small 
or moderate sized cystocele from below, as usually it does not, cause any symptoms 
at this time. Secondly, the procedure is often rendered difficult because of its 
inaccessability due to the high fixation of the cervix. Normally, the gynecologist 
undertakes correction of the cystocele Avhen it has become rather large and is 
the cause of troublesome urinary symptoms such as stress incontinence, fre- 
quency, urgency, etc. Any procedure which repairs the rent in the pubocervical 
fascia, thereby creating a strong bladder floor, will remedy the cystocele. 
Everyone concedes that this is most easily accomplished by the vaginal route in 
the large baggy tyiies of cystoeeles complicated by a urethrocele. Also, there 
is no doubt that the Manchester type of vaginal repair restores the structures 
more nearly to their anatomic position than any other type of procedure. 
Operations, such as suspension of the uterus, hysterectomy, shortening of the 
round ligaments, ventral fixation, etc. do not correct the cause of the hernia and 
are used injudiciously. Many authors add that cystoeeles can be repaired only 
from below. It can be wisely stated that in the majority of cases this is quite 
true, as usually the gynecologist is not consulted until the hernia is quite large 
and is causing annoying symptoms. 

Frequently, however, one is confronted with a patient who has a valid 
indication for an abdominal operation and has also a small to a moderate-sized 
cystocele. This, multiplicity of pathologic conditions is not unusual and, in my 
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neck of the bladder. Parametrial fixation of llie cardinal ligament of j\Iacken- 
rodt may also be carried out with little difficulty. A mattress suture of No. 1 
chromic catgut is i^laced in the parametrium on each side of the cervix in such a 
fashion that when the suture is tied, it fixes the condensation of fascial fibers 
anterior to the cervix. This procedure shortens the over.stretched cardinal 
ligaments and overcomes the partial prolapse of the uterus. If additional sup- 
port is needed, the uterosacral ligaments may be ])licated to add further strength 
to the supporting structures. By this method, a moderate-.sized prolapse may 
be corrected effectively and practically. The entire area is then peritonealized 
with the uterovesieal iieritoneal flap, either in a manner following a hysterec- 
tomy if the uterus was removed, or in a manner similar to the peritonealization 
used during a low cesarean section. 

One is certain to ask what happens to the puckered vaginal mucosa after 
the vagina is narrowed from side to side. In my exi)ericnee, the redundant 
vaginal wall retracted and involuted in six to eight weeks. Tliis was due evi- 
dently to the rather elastic nature of the vaginal wall which contains involun- 
tary muscle fibers in addition to fascia. Apparently, these fibers contract and, 
after a short period of time, the normal contour of the vagina is re.sto]’ed. There 
are several conditions which might interfere consideralfiy with the operative 
technique. Obesity of patients or extremely deep i)elvcs may prove to be al- 
most unsurmountable obstacles and impede efficacious completion of the opera- 
tion. Also, one should not attempt to correct a large cystocele complicated by 
an urethrocele which presents symptoms of stress incontiiience. Expo.sure of 
the vesical neck is usually rather difficult and plication of the urethral sphincter 
is an impossibility. 


Conclusions 

1. Cystoceleoplasty by the abdominal route is not only feasible but the 
results are entirely satisfactory and compare favorably with other cystocele 
repairs. 

2. The operation can be performed without much difficulty while repairing 
other pathologic conditions in the ])elvis and much time can be saved by adopt- 
ing this procedure. 

3. Moderate degrees of prolapse of the uterus may be corrected concur- 
rently by .shortening the cardinal and uterosacral ligaments. 

4. Certain conditions such as obesity, extremely deep pelves, or large cysto- 
celes with complicating urethrocele and symptoms of stress incontinence may be 
considered valid contraindications for the performance of the opei’ation. 

Case 1. — M. A., aged 3G years, was admitted to Harford Memorial Hospital on Jan. 7, 
194S, complaining of pains in the lower abdomen, irregular menstrual periods, a sense of 
pressure in the pelvis, and a feeling as if everything were falling out. General ph 3 ’sical 
examination was essentiallj' negative. Examination of the abdomen revealed it to be flat; 
liver, spleen, and kidneys not palpable. There was a lower right lectus well-healed scar. 
Moderate diffuse tenderness was noted in both lower quadrants; no rigiditj' or palpable 
masses. Examination of the pelvis disclosed the external genitals to be normal; Bartholin’s 
and Skene’s glands not palpable. Tlie outlet was marital, multiparous with moderate re- 
laxation of anterior vaginal wall and slight relaxation of posterior vaginal wall. The cervix 
descended somewhat on straining and appeared liealthj-. The uterus was normal in size, shape, 
position, and contour. Both adnexa were somewhat enlarged, fixed, and tender. The pre- 
operative diagnosis was chronic pelvic inflammatory disease, (bilateral), cystocele (moderate), 
and prolapse of the uterus (first degree). Laparotomy was done on Jan. 8, 3948, and the 
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Fig. 1. — Schematic drawing showing exposure after vesicouterine peritoneum and bladder 
is stripped off the uterus, cervix, and vagina. A-Uterine vessels. B-cardinal ligament. C- 
Lateral ligaments of the bladder. D-Relative position of ureters. E-Bladder. F-Pubocervical 
fascia. 



Pig. 2. — Schematic drawing showing exposure during a supravaginal hyste^ectomJ^ 
Cardinal ligaments of Mackenrodt. B-Cervix. C-Parametrium. D-Stumps of round and broad 
ligaments. E-Pubocervical fascia. F-Lateral ligaments of the bladder. G-Bladder. 
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uterus was found to bo normal in size, shape, aird position. Both tubes were convoluted, 
dilated, clubbed, and fi.xed to thd broad ligament. Tlie ovaries were essentially normal. The 
appendix had been previously removed. A bilateral salpingectomy an/1 an abdominal cysto- 
celeoplasty were done along with parametrial fixation of the cardinal ligaments and plication 
of the uterosacral ligaments. The po.stopcrativc course was afebrile after the second day and 
tlie patient wa-s discharged on the seventh day in good condition. Pelvic c.vamination after 
six weeks revealed the vaginal wall normal in contour and there was no bulging on bearing 
down. The sense of pressure in the pelvis was no longer present and the patient stated that 
she felt quite well. 

Case 2. — P. II., aged 24 years, was admitted to Ilarfor/J Memorial Hospital on .Tan. 14, 
1948^ complaining of pains in the lower portion of the back and continuous bleeding of 
twelve weeks’ duration. This had varied from a profuse reddi.9h brown discharge to a bright 
red free bleeding. General physical examination was essentially negative. The abdomen was 
flat; liver, spleen, and kidneys not palpable. There was moderate diffuse tenderness in the 
lower abdomen, especially over McBurney’s point; no rigidity or palpable masses. Exami- 
nation of the pelvis disclosed the external genitals to be normal. The outlet was marital, 
multiparous with moderate relaxation of anterior vaginal wall. The cervix appeared slightly 
hypertrophied but healthy in appearance. The uterus was slightly enlarged and moderately 
irregular. It was noted that the right adnexa were slightly enlarged and tender. Left 
adnexa negative. The preoperativc diagnosis consisted of uterine fibroids (small), chronic 
appendicitis, and cystocele (moderate). A dilatation and curettage were done and the body 
cavity of the uterus was found to be rather irregular. On laparotomy, it was noted that the 
uterus was enlarged and the contour was .slightly lobulated. Both tubes were normal. The 
right ovary contained a corpus luteum. The left ovar}’ was normal. Since the patient had 
three children and since the question of further cliildbearing was unimportant, a supra- 
vaginal hysterectomy was done. Following this, an abdominal cystoceleoplasty with plication 
of the uterosacral ligaments was carried out. The appendix was about 7 cm. long, moderately 
injected, and bulbous at the tip. This was removed in the routine manner. The postoperative 
course was uneventful and the patient was discharged on the eighth day in good condition. 
Pelvic examination after six weeks revealed the cervix to be well supported and the anterior 
vaginal wall was smooth, firm, and well bolstered. 

Case 3. — M. AI., aged 35 years, was admitted to Bon Secours Hospital on Feb. 8, 1948, 
complaining of pain in the right lower quadrant, and intermittent attacks of nausea. During 
the past two years, she complained of frequency and urgency with inability to empty the 
bladder completely. Patient had a nephropexy done one year ago without relief of symptoms. 
General physical examination was essentially negative. The abdomen was normal, liver, 
spleen, and kidneys not palpable. There was a right well-healed kidney scar. Aloderate 
tenderness was noted over McBurney’s point; no rigidity or palpable masses. Examination of 
the pelvis disclosed normal external genitals. The outlet was marital, multiparous with 
moderate relaxation of anterior vaginal wall. The cervix was small and slightly eroded. The 
uterus was found to be retroverted (second degree) ; both adnexa were prolapsed but neither 
were enlarged nor tender. The preoperative diagnosis was retroverted uterus (second degree), 
chronic appendicitis, and cystocele (moderate). A laparotomy was performed on Feb. 9. 
1948, and it was noted that the uterus was partially retroverted with both adnexa prolapsed. 
There was a slight descensus of the pelvic organs. An abdominal cystoceleoplasty with para- 
metrial fixation was done by the usual technique, after which, a modified Gilliam hysteropex}- 
with plication of the uterosacral ligaments was carried out in the customary manner. The 
appendix was moderately injected throughout and the distal half was rather thick walled and 
contracted. This was removed and the stump inverted by pursestring. The postoperative 
course was essentially uneventful and the patient was discharged on the tenth day in good 
condition. Examination after six weeks revealed the bladder to be well supported and the 
mucous membrane of the anterior vaginal wall had involuted completely. Patient was 
symptom free and felt quite well. 
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Avhicli gras])s and lifts the lower uterine segment against the spinal colimni 
and if another hand compresses the fundus, with or without massage (usually 
without), it will be a matter of a few minutes until i-etraction of the uterine 
fibers will occur, bleeding will stoj), and the uterus and cervix will return to 
normal. Vigorous massage aiid comprc.ssion in anteflexion oi* continuous mas- 
sage on the uterus which is already firm do more harm thaii good. 

Sewell and Coulton speak of “IManual Kemoval of the Placenta, as a 
Benign Procedure.” They stated, “Not many years ago, manual removal of 
the placenta was considered one of the mo.st deadly and dangerous procedui-es 
that obstetricians could be called upon to ])crform and the average mortality 
ranged from 1 0 to 15 per cent. ’ ’ 


Table T. Maxval Kemoval of Placexta 


REPORTED BY 

TOTAL 

DELIVERIES 

TOTAL 

MAXl'AL 

RE- 
MO VAI.S 

PER CEXT 

l.XC’I- 

DE.VCE 

PER CEXT 

MATERXAL 
MORTALITY | 

PER CEXT 
MATERXAL 
MORBIDITY 

L. D. Odell and W. F. Hovis, Iowa 
City, Surg., Gvnoc. & Ob.st. 77: 
553, 1943. 

15,824 

70 

.25 

2.8 

— 

Dav'son, Univ. Otago, New Zea- 
land, M. J. 43: 7, 1944. 

6,000 

40 

.66 

2.5 

5 

Schwartz and Richards, Bellevue 
Hosp., Am. j. Obst. & Gyxec. 
45: 235, 1943. 

8,902 

74 

.83 

2.7 

43.1 Un- 
corrected 

J. L. Ahumada and J. Diradouri- 
an, Arch. Clin. obst. v. ginec. 
"Eliseo Canton” 1:200, 1942. 

5,280 

702 

1.3 

8.1 

— 

J. P. Clerc, Univ. Geneva, Gvnae- 
cologia.121: 213, 1946. 

6,973 

100 

1.4 

0 

14 Cor- 
rected 

E. E. Arnell and E. F. Phillips, 
Charity Hosp. of Louisiana, 
South. M. J. 34: 598, 1941. 


152 

— 6.5 Gross 

1.9 Corrected 

— _ — — 

C. H. Peckham, Bull. Johns Hop- 
kins Hosp. 56: 224, 1935. 

From 1896 
to 19.33 

186 

1.2 10.76 if oper- 

ative del’y, 
4.48 if spon- 
taneous 

48.48 

10.45 

A. Montag, Monatschr. f. Ge- 
burtsh. u. Gynak., Feb., 1926. 

15,100 

147 

1.02 

4.76 

30.6 

W. J. Dieckmann et ah, Chicago 
Lying-in Hosp., Am. J. Obst. 

6 months, 
1946 

80 


0 

7.9 

& Gyxec. 54: 415, 1947. 

6 months, 
1945 

IS 

— 

0 

9.2 


It has been claimed that the more infected the patient was at the time 
of removal, the greater the danger of manual removal. Is this actually true? 
This has not been my experience. "Waters and Norton and others, who remove 
the placenta manually in their extraperitoneal cesarean sections in patients 
already infected do not report that the procedure is risky. If it is not a 
dangerous procedure to remove the placenta in frankly infected cases that 
are subjected to the extraperitoneal operations, why should there be any 
greater danger in removing the placenta vaginally? Is it not logical to sup- 
pose that the operative procedures which are used to remove the fetus together 
with the blood loss incurred from trauma increase the incidence of sepsis, 
rather than the manual removal of the placenta itself? 








THE THIRD STAGE OF LABOR 
A PLEA FOR MANUAL REMOVAL OF THE PLACENTA 


Robert A. Cacciarelli, M.D., Newark, N. J. 

(From Ihe Cohmlnts Ilospiial) 

T JIK third stage of laljor has repeatedly been the subject of much discussion 
a7id dissension, yet is the least understood and most ill managed and tlie 
most tampered'With stage. We are told that the persistenee of postj^artum 
hemorrhage is due to mismanagement of the third stage and that most deaths 
are preventable. If our teachings have been at fault, surely this can be cor- 
rected. 

The liractice of massaging and squeezing the uterus after the birth of the 
baby to separate the placenta, as well as the less traumatic plan of holding 
the fundus are mentioned only to be condemned. By such procediires, notliing 
is gained and much is lost by unnecessary traumatism. They may result in 
partial detachment of the jdacenta noth more bleeding, hence it is far prefer- 
able to wait for clinical signs of separation than to hasten it by Crede’s com- 
pression. The ecchymotic and contused abdominal walls, the sensitive and 
bruised uterus, and the relaxed and tender uterijie ligaments are familiar ob- 
servations. There is little wonder that manual removal of the placenta under 
such circumstances carried a bad reputation. Paddock calls our attention 
to the fact, “modern methods of amnesia, analgesia and anesthesia tend to 
make the third stage unphysiologic. ... It takes longer for the patient to 
marshall her normal powers of response. The uterus is flaccid and will not 
respoiid to. stimulation quickly. Hence, any attempt to separate or remove 
the placenta would be expected to result in increased bleeding, without the 
normal hemostatic effect of the contractile uterus." While the writer does 
agree that general anesthesia and large doses of sedatives do delay the speed 
of placental expulsion, and even in some cases interfere with its completeness, 
he feels that Brgotrate, properly timed, and given intravenously as soon as the 
baby’s head is born, and given in large doses (i.e., never less than 1/160 
gram), restores the mechanism of uterine contra ctability to normal within a 
matter of 20 to 30 seconds. 

It must be remembered that the placenta, even under deep anesthesia, 
separates by itself very shortly after the baby is born. It’s expulsion, how- 
ever, under general anesthesia, is delayed, hence it is obvious that anesthetized 
patients must be given an oxytocic. The writer feels that if the empty uterus 
is immediately lifted high out of the pelvis by pressure through the anterior 
abdominal wmll and the elevated uterus is held in this position by a hand 
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move tlie placenta is freely lubricated with tincture of green soap. The 
parturient canal is carefully checked for lacerations, tumors, uterine inver- 
sion, etc. Tlie position, degree of placental separation, and denseness of pla- 
cental adhesions are noted as the placenta is removed. In only IG eases 
(1 per cent), was the placenta found completely separated and loose in the 
vagina. In all others, the placenta was still attached to the uterus. However, 
in 408 cases (25.1 per cent), the lower placental edge was ])artially separated 
for a distance of one to two inches. It is evident that all of these cases re- 
quired further manual separation "of the placenta to complete the proee.ss. 

An analysis of Table II shows the maternal morbidity reported by the 
writer as zero. The puerperal morbidity for the 1,625 cases was '4.6 per cent. 
Since the writer could not find a single case where the procedure of manual re- 
moAml of the placenta was respon.sible for the puerperal morbidity, this figure 
of zero seems justified. 

In the writer’s experience, routine manual removal of the ])laccnta has 
reduced the incidence of postpartum hemorrhage, has decreased the incidence 
of delayed puei'iieral hemorrhages (5 to 21 daj's post parlum), lias kept blood 
loss at a minimum, has not increased the incidence of ]merperal morbidity, 
has made the operator the master of the third stage, not its timid observer, 
has enabled careful exploration of the uterus ; has not been accompanied by a 
single ease of uterine inversion; and has prepared for the packing of those 
rare uteri which continue to bleed after placental separation — i.e., abruptio 
placentae, placenta previa, pathologically adherent placentas, etc. By careful 
exploration at this stage, one can detect placenta inei-ela, submucous fibroids, 
uterine, cervical, and vaginal tears requiring sutures, constriction rings, threat- 
ened uterine rupture or inversion, undiagnosed twins, etc. The imter has 
been able to check up on the statement that “a patient who has had one man- 
ual removal of the placenta is likely to require another removal in subse- 
quent pregnancies.” This statement I have found to be cori’ect. The pla- 
centa is not infrequently more densely adherent in sul)sequent removals, but 
not always. I have also been impressed by the increase in the delay in the 
third stage of labor in many cases of prematurity and immaturity of the in- 
fant and maceration of the fetus. Twin placentas by their huge size are 
often a cause of delayed third stage. It may also be stated that the larger 
the weight of the babj’- and placenta or the area ol’ maternal surface of the 
placenta, the greater the loss of blood. An exception to this is the larger 
edematous placenta of hydrops fetalis. It has also been my finding that diffi- 
cult operative procedures, prolonged labors, and amnion sac infections cause 
delay in the third stage of labor. Placental abnormalities, i.e., tubocornual 
placentas, bilobate, membranacea, succenturiata, etc., have also been responsible 
for delayed placental stage. "While all these factors are important, I have 
been impressed by the fact that, in the majority of the cases where I have 
been called in consultation, mismanagement of the third stage, with resulting 
hemorrhage and placental retention due to constriction ring of the uterus, 
has been the commonest cause. In these cases, morbidity was directly related 
to the degree of hemorrhage and shock. 

Comment 

The purpose of this paper is to enter the plea for earlier manual removal 
of the placenta. It is my conviction that the procedure of manual removal of 
the placenta has been unfairly condemned. The bad results of this procedure 
have been measured by the worst emergencies for which it is undertaken. 
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Oljstetrieians are now leaching earlier manual removal. Stoeckel taught, 
“IMannal removal of the ])laeenta should he done earlier and more frequently 
than it has been done.” Greenhill remarks, “The evil consequences of manual 
removal of the placenta are usually diie to procrastination. In hemorrhage, 
due either to uterine atony or laceration after delivery of the baby, the pla- 
centa should bo removed without delay and not after the patient has lost too 
much blood.” If an obstetrician knows and practices proper asepsis, he can 
safely invade the cavity of the uteims. 

itiarked differences of opinion bj' exports onlj* confuse the students. It 
is my opinion that if students were taught immediate manual removal of the 
placenta Avith strict attention to asepsis and gentleness, much blood could 
be saved in those eases that arc already under anesthesia. 

Dieckmann has been advocating manual removal of the placenta for many 
years and he recently reported 80 manual removals of the placenta and 12 
explorations of the uterus for a six-month pei'iod in 1946, which he compared 
Avith 18 manual removals and 2 explorations done dui-ing a similar length of 
time in 1945, and found that the hospital morbidity Avas 7.9 per cent in 1946 
and 9.2 per cent in 1945. He stated, “AVe believe that the only way to leain 
to remove the placenta manually is to do it in normal eases under super- 
A'ision.” The dicta that “the only safe xitcrus is an empty iiterus,” that “the 
empty uterus Avill not bleed,” that “the time to stop a postpartum hemor- 
rhage is before it begins,” that “the uterus can be invaded safely Avhen this is 
performed aseptically,” and that, other things being eqAial, “a short third 
stage should have less blood loss than a long third stage” have been responsi- 
ble for the Avriter’s unorthodox practice of immediate manual removal of the 
placenta in all of his last 1,625 anesthetized patients. All of the cases reported 
have been delivered by the Avriter at the Columbus Hospital in Newark, Kcav 
Jersey. 

TAisiiK ]T. Totai. Numbei! of Cases — 1,625 


1. Forceps 

SIS 

Number deliveries, full term 

Premature, 7 to 8% mouths 

602 

65 

Version and breech extraction 

21 

Breech extraction 

75 

Twins 

26 

Erythroblastosis 

4 

Buhrsson 's incisions 

2 

Pace presentation 

5 

Anencephalus 

4 

Hydrocephalus 

Transverse presentation 

1 

o 

Total 

1625 

2. Afaternal mortality 

0 

3. Maternal morbidity 

0 


4. Number requiring tamponade 3 

5. Number of placenta found adherent 7 

G. Number of delayed postpartum hemorrhages, a to 21 days 4 
7. Number requiring transfusions for postpaitum liemorrhagc None 


The technique utilized does not ditfer from the classical descriptions given 
by most textbooks. Immediately after the delivery of the baby, the gloved 
hands are thoroughly soaked in a weak Lysol solution. The hand used to re- 



SPECIFIC ESTROGENIC AND ANDROGENIC SMEARS IN RELATION 
TO THE PETAL SEX DURING PREGNANCY- 

H. E. Nieburgs, M.D., and Robert B. Greenblatt, M.D., Augusta, Ga. 

(From the Department of Fntlocrhiology, University of Georgia School of Medicine) 


I N A STUDY of vaginal spreads from some 2,500 women, it appeared that 
cytolysis was an esti-ogenie effect Avhile the jjresence of mneoid ma- 
terial -with increased cornifieation indicated androgen activity. A survey 
of 253 pregnant women during all stages of pregnancy revealed a close correla- 
tion of the androgenic and estrogenic snieai' to the fetal sex." 

The evaluation of estrogenic activity by the vaginal smear is based on tlie 
amount of cornifieation present.’"^ The frequent occurrence of spreads Avith in- 
creased numbers of Doderlein bacilli or complete destruction of eji^oplasm has 
been intriguing. Little attention has been paid to the presence of mucoid 
material. 

The purpose of this paper is to present data on a new series of 89 pregnant 
women, in AAdiom vaginal smears were taken at various stages of pregnancy. 

Method of Investigation 

Vaginal smears were taken in 89 women during various stages of pregnancy. 
Desquamated cells from the vaginal epithelium were obtained by insertion of a 
cotton applicator into the vault of the vagina. The staining procedure employed 
was that of hematoxylin and carmine for the additional evaluation of glycogen. 

Results 

The effect of pregnancy on the vaginal epithelium is essentially a progressive 
increase in proliferation and glycogen deposition, due to augmented estrogen 
production.. Increased progesterone activity causes moie rapid desquamation of 
epithelial cells. The vaginal smear at any time during pregnancy Avill thus re- 
flect the state of estrogen-progesterone activity. The main charact'ei’istic changes 
in the smear are a progressive increase in the number of cells Avith decrease in 
size and increased glycogen deposition. The nuclei are at first relatively large, 
round, vesicular, then tend to become oval shaped and then appear as 
elongated rod-shaped pyknotic nuclei. The term “luteal cells” has been sug- 
gested for cells containing such nuclei, since they occaav in moderate numbers 
during the luteal phase. PoUnnorphonuclear leucocytes are usually present 
during the early phases of pregnancy and tend to disappear soon after the 
tAvelftii Aveek (Pigs. 1 to 4). Not infrequently, hoAvever, smears Avith pre- 
dominantly polymorphonuclear leucocytes are found also during the later stages 
of pregnancy, but are Avithout significance as to, the course of gestation. The 
characteristic changes of later pregnancy, consisting of very large clusters of 
small luteal cells Avith a high glycogen content (Fig. 4), may be frequently found 
also during the earlier stages. Vaginal smears are thus xmreliable for the 
eA^aluation of the phase of pregnancy. 


‘Aided By a grant from Ayerst, McKenna and Harrison, Ltd., New York, N. T. 
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hence its reputation as a serious operation. It is my belief that the routine 
and immediate removal of the placenta in the already anesthetized patient 
is a harmless and rational procedure when performed hy men adequately 
trained in its performance. In the past, we have suffered from too rigid an 
interijretation of the indications for removal. More radical liberalization of 
indications for manual removal of the placenta are in order. I do not expect 
that most obstetricians will agree with mj’’ practice, but I feel that a more gen- 
erous resort to the procedure recommended will greatly reward those who 
are bold enough to try it. A word of caution is necessary. Until this practice 
of mine has been thoroughly checked by several major maternity hospitals, 
I would not recommend its general use by the average practitioner. In the 
hands of men properlj’’ trained, ijnmediate routine manual removal of the pla- 
centa in the anesthetized patient is a safe practice. 

Conclusions 

One thousand six hundred twenty-five cases of manual removal of the 
placenta performed Ijy the writer in his private practice are reviewed. The 
mortality of the procedure was zero. The morbidity was no higher than that 
seen in normal vaginal deliveries without resort to removal of the placenta. 
Because of jirompt removal of the placenta, the uterus contracts more 
quickly and firmly. The blood loss was less than that seen where compression 
and expression of the uterus were resorted to. The immber of cases requiring 
uterine tamponade has decreased considerably since this practice was fol- 
lowed. The procedure of manual removal of the placenta is still notoriously 
bad in its results when performed on the shocked and exsanguinated patient. 
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Fig. 3. — Twontiotli week of pregnancy. Note decrea.'sed cellular size with incroa.sed folding, 
elongation of nuclei, and absence of polymorphonuclear leucocytes. 



mig- j Thirty-sixth week of pregnancy. Note the increa.sed number of cells of smaller size 

’ with Increased number of rod-shaped nuclei of the so-called luteal cells. 



Volume 57 estrogenic and androgenic smears and petal sex 

iNumbcr 2 


357 



i 





$ 


Fig. 1. — Eaily pregnancy. x\ccentuat)on of tlie luteal phase. 
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Pig. 2. — Tenth uoek of pregnancy. Xotc e^pcciallv the large celK ^\lth l.irge, lound. yecicul.ar 
nuclei. There are polymorphonuclear cells and small numbers of Doderlcin bacilli. 
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In addition to these progressive changes, tliree speeific types of smears are 
Creqnently eneonntered. Eacli of tliese pi-esent.s featni es identical to those found 
in menstrual disturbances and otlier endocrine disorders. 

The cytolytic smear is characterized by a lai'ge number of Ddderlein bacilli 
with almost or complete destruction of cellular cytoplasm. Tlie nuclei, usually 
relatively large, round, or oval and vesicular, are intact and there is usually 
evidence of increased csti’ogen activity, .such as single cornified cells and free 
rod-shaped p.yknotic nuclei of destroyed luteal cells (Pig. 5 ). 

There arc two ty])es of androgenic smears. The mucoid cornified smear 
consists of fully cornified cells and abundant mucoid material. Ddderlein bacilli 
or lencoe^des are not found in association with this smear (Pig. 6). The 
glycolytic type is the other androgenic smea7‘ and sliows extracellular glycogen 
with cellular glycopenia (Pig. 7). 





II „ 

lOg. 7. — Glycolytic smear. Theie is cellular glj copeni.a iMth cxti acellular location of glycogen. 


Table I. SPECiric Estrogenic and Androgenic Smears in Relation to the Fetal Se.\; 


stage of pregnancy 

(WEEKS) 

type of smear 

SEX predicted 

SEX delivered 

16 

c 

Female 

Female 

18 

C 

Female 

Female 

18 and 24 

C 

Female 

Male* 

19 

MC 

Male 

Male 

19 

EG 

Male 

Male 

20 

MC 

Male 

Male 

22 

C 

Female 

Female Twins 

22 

C 

Female 

Female 

24 

C 

Female 

Male* 

24 

C 

Female 

Male"' 

27 

MC 

Male 

Male 

27 

C 

Female 

Female 

28 

MC 

Male 

Male 

28 

MC 

Male 

Male Twins 

28 

C 

Female 

Female 

32 

C 

Female 

Female 


Cytolytic (estrogenic) MC — Mucoid cornified (androgenic) EG — Extracellular glycogen 

(androgenic) * — Eiror 


The determination of the fetal sex was attempted only with such specific 
smears between the sixteenth and thirty-second week of pregnancy. In the 
presence of a cvtolytic smear, a female fetus was diagnosed, while a male infant 
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si. — Cytolytic smear. Note the complete destruction of cellular cytoplasm. The nuclei are 
free and intact and there is a large number of Dbderlein bacilli. 



l' ig. G. — Mucoid cornifled type of smear. Most cells are fully cornifled. The dark substance 
surrounding and covering the cells is mucoid material. 
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dence of estrogen activity. The Doderlcin bacillus is viable only in an acid 
medium at a pH of 3.8 to 4.4, which apparently is due to a high estrogenic 
level.® During the menoj^ause, when estrogen activity declines, the pH rises. 
''I’he free rod-shaped nuclei of destroyed luteal cells, usually associated Avith 
cyto] 3 ^sis, are an additional sign of estrogen activity, since they occur, due to 
increased crowding of cells, in the presence of marked proliferation of the 
vaginal epithelium. Frequentl.y, the ]n-esence of a number of intact comified 
cells points to good e.slrogen production. 

The androgenic, mucoid, cornified type of smear Avas found on androgen 
therapy and in conditions Avherc a shift in the estrogen-androgen ratio had oe- 
curi’ed toAvard an absolute or relatiAm increase in androgens.® The combination 
of cornification Avith mucifieation is probabl.A* due to the fact that androgens in- 
hibit the effect of progesterone on the vaginal epithelium, thus preA'enting the 
rapid desquamation of cells and thereby alloAving the cells to mature to complete 
cornification under the effect of e.strogen. The glj'coljdic smear is A'Ciy rare. In 
a series of 253 pregnant Avomen. it occurred in only eight and Avas in all cases 
associated AAnth a male infant." In about 2,500 nonpregnant AAmmen, it aa'bs seen 
in only four and aa'Cs due to conditions of increased androgen actiAdty, In the 
present series it occurred in onlj" one AA'oman and AA-as folloAved bj" the birtli of a 
male infant. The close relationship of such specific estrogenic and androgenic 
smears to the fetal sex is in accordance AAo’th earlier obserAmtions and supports 
the recent findings on the relationship of blood gonadotropins to the sex of the 
fetus.®-"^ 

The exti’emeh' Ioav incidence of specific smears during pregnancy limits the 
value of the vaginal smear method as a means for sex determination. The re- 
sults, hoAvever, indicate that the maternal hormone leAmls change in accordance 
Avith the fetal sex. The source of the particular increased hormone is probably 
the fetus itself and the cases Avhich either fail to shoAv tliese specific changes or 
gwe errors ma.A^ be explained b^^ the fact that the maternal hormones maj’" mash 
those of the fetus. It is iTiteresting to note in this connection that all three errom 
occurred AA'ith e.strogenic smears. Furtheimiore, ' the greatest percentage of 
specific smears is found betAveeii approximatel.A’- the eighleentli and tAventy-sixth 
weeks of pregnancj'. After this, smears usually’- .shoAV the noxmal changes of 
advanced pregnancy. Gonadotropin assaA-s during the eighteentli to tAA'-enty-sixth 
AA’cek of pregnanej’^ have shoAAm a greater percentage of specific reactions Avith a 
higher percentage of aceurarv.” 

Five Avomen shoAved smears consisting of jxol.A'inorphonuclear leucocytes only 
and scA'cn women presented smears AAoth immature or basal cells. 

The more definite outcome of this inAmstigation is the ImoAvledge gained on 
the normal changes and A-ariations of A'aginal smears during pregnancy. AH 
types of smears can be found during normal pregnancy. The finding of increased 
cornification in three eases folloAved by abortion is interesting in this connection 
and confirms a previous report.’ = 
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was predicted on the basis of a imicoid cornified or glycolytic smear. Out of 86 
normal pregnancies, specific spreads were obtained in only 22 women. At the 
time of writing this report, 16 have been delivered and, of these, the sex of the 
fetus was accurately predicted in 14, or 87 per cent (Table I) 

It is interesting to note tliat, in the ease of female twins, the smear was 
markedly cytolytic, while the male twins were accompanied by a very intense 
mucoid cornified smear. The three errors occurred with the estrogenic smear. 

In six eases, smears witli an increased number of cornified cells without 
mucus were found and three patients aborted shortly after the appearance of 
this type of smear (Fig. 8). 

It was found that pregnant women who show the typical late pregnancy 
changes in early j)hases of pregnancy (Fig. 4) are usually delivered of fe- 
male infants. Seven women in this series , showed between the sixteenth 
and twenty-fourth weeks advanced pregnanej’’ changes and six, or 83 per 
cent, were delivered of female infants (Table II). 



Fig. 8. — ilost of the cells are coi nifled and there is no mucoid substance in this smear. 


Table II. Advanced Estrogenic .Smears in Eel.\tion to the Fetal Se.x 


STAGE OP pregnancy 
(WEEKS) 

TYPE OF SMEAR 

1 

SEX PREDICTED 

SEX DELIVERED 

IG 

AE 

Female 

Female 

19 

AE 

Female 

Female 

21 

AE 

Female 

Female 

21 

AE 

Female 

Male^ 

23 

AE 

Female 

Female 

24 

AE 

Female 

F’emale 

24 

AE 

Female 

Female 


AE — Advanced estrogenic * — Error 


Discussion 


These data are in accordance Avith earlier findings in pregnancy.' The 
cytolytic smear was found in women on estrogen therapy and in conditions 
with a high estrogenic level.® Careful analysis of the smear itself sIioavs evi- 


•The siA icmaining '^^omen ha\e since been delivered. There ivere three 
females, tnvo errors occurred in respect to the cytolytic smear. Tins brings 
of specific smears to the fetal sex to an incidence of SI per cent. 


male'! and three 
tlic reIation«liip 


FACTORS INFLUENCING SUCCESSFUL POSTERIOR PITUITARY 
TREATMENT OF FUNCTIONAL UTERINE DYSTOCIA WITH PARTICU- 
LAR CONSIDERATION OP ITS INTRAVENOUS ADMINISTRATION 


Louis ]\I. I-Iellmax, ]\1.D., Baltimore, IMd. 

(From the Department of Ohstetrics, The Johns Uopldns Unwcrsity and Hospital) 

T he problem presented by tlie functional failure of uterine contractions in 
labor, i.e., uterine inertia, remains unsolved. The recognition of this dif- 
ficulty is not new, for as early as 1807 Stearns' liad written of tlie use of ergot 
in “lingering labor,” However, with the great strides made in recent years 
in the treatment of puerjieral infection, obstetric hemorrhage and cephalo- 
pelvie dystocia, uterine inertia, tiirough its defiance of therapy, has gained in 
relative importance. 

Posterior pituitary extract lias been available to stimulate uterine contrac- 
tions since 1909. Even Blair Bell, who introduced it, recognized that it was 
not a safe drug in the first or second stages of labor. The chief danger in his 
day and the succeeding decade was due to unreliable standardization and to 
the use of huge doses. These two factors put the use of the drug before the 
birth of the infant in disrepute, and after 1920 many articles appeared decrying 
its administration in the first and second stages. Teachers of obstetrics either 
forbade its use entirely or advocated modified methods of administration, such 
as the intranasal route.^ which gave uneven and unpredictable absorption. These 
teachings prevented adequate and controlled evaluation of the drug, although 
physicians away from the shadow of teaching centers continued to employ it 
in increasing numbers. Even with the modern well-standardized product the 
dosage was usually too large and frequently mere clinical evaluation of the 
pelvis missed the less obvious types of cephalopelvic disproportion. This led 
to unfortunate and, too often, tragic results which still further discouraged any 
real investigation of the true merits of pituitary extract in the treatment of 
functional dystocia. However, recently two careful pituitrin studies have ap- 
peared from major clinics. Both Reid^ and Eastman,' although cautious in 
their conclusions, feel that the stimulation of contractions in cases of inertia 
with pituitary extract is an efficacious and meritorious procedure. Their figures 
show a definite and real decrease in the incidence of difficult vaginal deliveries 
in such cases. They have both emphasized the necessity of extremely small 
dosages, given intramuscularly, not more often than every thirty minutes. Both 
authors stress the contraindications which pelvic contraction, elderly primi- 
parity, and great multiparity offer. It is obvious from the results of these 
studies that even in indicated cases pituitary extract will solve only a portion 
of the problems. Even Blair Bell was aware of this, for in 1938 Jeffcoate"’ 
stated in the memorial lecture to his teacher that it was his cognizance of these 
occasional failures of pituitary stimulation that led him to urge the investigation 
of other drugs, such as estrogenic compounds in the treatment of uterine inertia. 
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Summary 

The normal vaginal-smear changes during the course of pregnancj^ are 
presented. Increased eQrnification without mucification was encountered in 
only six cases. Three of these soon thereafter threatened to abort. 

Specific estrogenic and androgenic smears are described and their signif- 
icance and correlation to the fetal sex are discussed. The cytolytic smear 
consists of an increased number of Doderlein bacilli and complete destruction 
of cellular cytoplasm with intact nuclei and is believed to accompany high 
estrogen actMty. This type of smear is associated with a female fetus. The 
mucoid cornified smear is the usual typical androgenic smear and is character- 
ized by cornified cells with abundant mucoid material. The glycolj'tic type, 
with extracellular glycogen and intracellular glyeopenia, is a very rare andro- 
genic smear. Such smears are associated with a male fetus. 
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Tabic IT shows the distri])titioii ol eases by type of delivery and Tables III 
and TV l3y age and parity. These latter arc definitely not factors influencing 
the outcome of this type of therapy. INlost of the patients, but not all, were 
primiparas. Experience has taught lhat the Ireatment of highly parous or 
elderly individuals with antepartum pituitary stimulation is not wise. The 
only ruptured uterus in the series, reported in detail by Eastman, occurred in 
a M-year-old para viii. Following this no pituitrin stimulation has been 
allowed in women of greater parity than iv. 


Tabu; II. Successful and Unsuccessful Pituituik Sti.mul.vtion. Distribution 

According to Type of Delivery 


TYPE OF DELIVERY 

1 SUCCESSFUL 

1 UNSUCCESSFUL 

Spontaiieou.s 

77 

O 

tj 

Low forceps, elective 

102 

3 

Low forceps, indicated 

151 

12 

iUidforceps 

0 

o 

»J 

Breech extraction 

IS 

0 

Willett forceps, successful 

1^ 

o 

Willett forceps, unsuccessful 

3 

1 

Classical cesarean section 

0 

1 

Low cervical cesarean section 

0 

5 

Badical cesarean section 

0 

5 

, Extraperitoneal cesarean section 

0 

4 

Twins 

2 

1 

Low forceps, Diihrssen incision 

0 

5 

iMidforceps, Diihrssen incision 

0 

2 

Total 

354 

47 

‘Pituitrin and AVillctt forceps begun simultaneously. 


Table III. Successful Pituitrin Stimulation. Distribution by Age and Parity 


PARITY 


AGE ! 

TOTAL 1 

0 

1 i 1 

U 1 

iii 

1 iv 

1 V 

1 Vi 

j vii 

1 viii ! 

ix 


< 20 

61 

56 

5 










20-24 

101 

82 

13 

6 









25-29 

85 

64 

15 

4 


2 







30-34 

GO 

30 

17 

6 

3 

2 

1 




1 


35-39 

38 

18 

8 

4 

2 

2 


1 

1 


2 


40+ 

9 

2 

1 


1 

1 



1 

2 


1 

1’otal 

354 

252 

59 

20 

6 

7 

1 

1 

2 

2 

O 

1 


Table IV. Unsuccessful Pituitrin Stimulation. Distribution by Age and Parity 


PARITY 


AGE 

20-24 

25-29 

30-34 

35-39 

40-1- 


total 

10 “ 

12 


IT 

8 


8 7 

8 4 

5 4 

4 


Total 47 32 


i I ii I iii I iv 


1 

2 11 

1 

1 1 

1 

1 1 

7 13 


V I vi I vii I viii | ix | x-1- | UNKNOWN 


o 

1 

1 2 


1_ 

I 


Tables V and VI deal with the time factor. Table V shows the distribution 
of cases according to successful and unsuccessful groups in relation to the dura- 
tion of labor prior to the onset of ti’eatment. In the analysis of these two 
o-roups the data were taken to be statistically different if the was 4 or 
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“While the infant mortality figures of both Reid and Eastman are better 
than could have been achieved in such eases by any other present-day method 
of treatment, excluding of course the radical use of cesarean section, neither 
gave any special attention to those instances in which pituitary extract therapy 
failed. It is only when investigation is particularly directed toward this point 
that the poor quality of fetal results becomes apparent. With this in view, 
much of the same material reviewed by Eastman was re-examined and trans- 
ferred to .special punch cards. 


Present Study 

The following is an analysis of 488 cases treated with posterior pituitary 
extract during the first and second stages of labor from Jan. 1, 1941, to Dee. 
31, 1945, at the Johns Hopkins Hospital. Both pituitrin and pitocin were used 
at various times and, while a slightly better response was elicited with the 
former, the dilference was not statistically significant. In the following tables 
no attempt is made to differentiate between the two. Prom 1941 to 1943 the 
initial dose was limited to one minim intramuscularly, and thereafter to 
minim. Successive doses were never given more often than every thirty minutes, 
the injections sometimes being increased to 2 minims, depending upon the re- 
sponse. In no instance was a larger dose than 2 minims employed. All cases 
had clinically normal pelves, and in many this had been confirmed by x-ra,y 
pelvimetry. It is now mandatory in this clinic that the latter be taken prior 
to pituitary extract stimulation in every case to exclude unrecognized mid- 
pelvic contraction or asymmetry. 

Table I groups the cases into successful, unsuccessful, and equivocal, in 
regard to the outcome of this specific tj^e of therapy. These three terms are 
herein defined as follows : Successful — treatment with pituitary extract resulted 
in the full dilatation of the cervix and descent of the head to a level where an 
easy low forceps or spontaneous delivery was achieved. Unsuccessful — cases in 
which full dilatation of the cervix was not reached, or in which delivery had 
to be achieved by cesarean section or a difficult low or midforeeps, or in which 
some other method of therapy in addition to pituitaiy extract was necessary. 
Equivocal — the use of pituitary extract in these cases was usually confined to 
one dose. Furthermore, in reviewing the cases, the essayist was not convinced 


Table I. Pituitkin Stijiulation. Total Fetal Mortality ik Infants 1,000 Gm. and Over 
Distributed According to Successful, Unsuccessful and Equivocal. 


deliveries 

deaths 

1 MORTALITY 

corrected"' 

DEATHS MORTALITY 

Successful 

354 

16 

4.5% 

11 

3.1% 

Unsuccessful 

47 

10 

21.2% 

7 

15.9% 

Equivocal 

S7 

2 

2.3% 

1 

1.1 % 


•Fetal heart not heard prior to pituitrin stimulation and congenital malformations 
incompatible with life omitted. 


either by the length of the recorded delay in cervical dilatation or by the total 
length of labor that these were true cases of functional dystocia. The very 
low infant mortality rate in this gi’oup would seem to bear this out. The equi- 
vocal group will therefore be omitted from this analysis. The cori-eeted and 
uncorrected fetal mortality in the various categories is also given in Table I. It 
is very strildng that while the mortality rate in the successful group is close 
to the clinic average, there is a fivefold increase in the unsuccessful group. 
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For the past year all women in labor more than twenty-four lionrs have 
been given propliylactic penicillin. Prior to this and during the entire period 
of this study, such Avas not the case. Whether this has much influence on the 
occurrence of ijitrapartum fevei’ remains to be seen. HoAvever, in the case.s 
tabulated in Table TX, the occurrence during labor of an elevation of 100.4° P. 
by mouth or greater Avas a very im])ortant factor in determining the successful 
outcome of pituitary stimulation. 


Table IX. Successful anb Unsuccessful Pituitiiin Sti.mulation. Distiubution 

AcconniNfi to Intkapautum rEvni; 


- 

CASES 

FEBRILE 

AFEBRILE 

PER CENT 

FEBRILE 

Succe.ssful 

354 

40 

308 

12.99 

Unsuccessful 

47 

15 

32 

- 31.91 


X2 == 10.S7 




The clinical impression gained credence that eases of functional dystocia 
under pituitrin therapy did better Avith some form of pain relief. Various types 
of regional and general analgesia Avere tried but, as .shoAvn in Table X, the 
clinical impression remains unproved. 


Table X. Successful and Unsuccessful Pituituin Sti.mulation. Distiubution 

Accokdinc. to Analgesia 



CASES 

ANALGESIA 

NO ANALGESIA 

PER CENT 
ANALGESIA 

Successful 

333 

250 

S3 

70.6 

Unsuccessful 

46 

29 

X2 = 3.59 

17 

61.7 


In an effort to overcome certain A^ery obvious objections to the intermittent 
method of pituitary extract .stimulation, the use of highly dilute continuous 
intraAmnous therapy Avas resorted to. Pituitrin Avas mixed Avith either noi’mal 
saline or 5 per cent glucose in concentrations of 0.5 minim per 50 cubic centi- 
meter. This mixture is given intravenously at the rate of 50 c.c. for the first 
half .hour and 100 c.c. per half hour thereafter. There AA'as a very gradual and 
physiologic increase in uterine contractions AAdiich Avere maintained only so long 
as the solution continued to run, and ceased Avith the cessation of the ti’eatment. 
Patterns of uterine contraction under this form of stimulation have been studied 
Avith the Eeynolds tokodynamometer and aauII be reported in detail later. It 
is sufficient to say here that this appears to be a much more physiologic method 
of pituitrin uterine stinudation. Table XI is similar to Table I and sIioavs 
the distribution of eases of functional dystocia treated by the continuous method. 
They are distributed according to the success of the therapy and the fetal 
nlortality rates calculated. The failure rate is approximately the same Avith 
this technique as Avith the intermittent method. Thei’e Avere no infant deaths, 
but this is perhaps a sampling error due to the small number of labors treated. 

T.1VBLE XI. Intravenous Pituitrin Stimulation. Total Fetal Mortality Infants 1,000 
Grams and Oa^er Distributed According to Successful and Unsuccessful 



Pituitrin Stimulation 



DELIAAERIES j 

deaths 

1 JIORTALITY' 

Successful 

36 

0 

0 

Unsuccessful 

7 

0 

0 












Volume S7 
Number 2 


PITUITARY EXTRACT EOR UTERINE EYSTOCIA 


367 


greater. The "being 7.72, any difference in percentage is significant. Tims 
a greater percentage of nnsnccessfnl eases labored thirty hours or more prior 
to the onset of treatment than in the successful group. Similarly in Table VI 
a greater percentage of the successful group completed their entire labors in 
less than thirty hours. 


Table Y. SuccEsspoii and Unstjccesspul PiTuiTiUN Stimulation. DiSTruBUTiON 
According to Length op Labor Prior to First Dose op Pituitrin 


cases 

labor less 
THAN 30 hours 

labor more 

THAN 30 hours 

PER CENT labor 

less than 30 

HOURS 

Successful 

354 

299 

55 

84.46 

Unsuccessful 

47 

32 

15 

68.09 

. 


X2 == 7.72 



Table YI. 

Successful and Unsuccessful PiTmTRiN Stimulation. 

Distribution 


According ' 

TO THE Total Length of Labor 




labor less 

labor 30 hours 

PER CENT LESS 


cases 

THAN 30 hours 

or more 

THAN 30 HOURS 

Successful 

354 

266 

88 

75.14 

Unsuccessful 

47 

19 

28 

59.57 



X2 = 5.14 




Table VII shows the station of the fetal head in both groups prior to the 
onset of therapy. This apparently was a factor of prime importance in the 
outcome of the therapy, for in 23.4 per cent of the unsuccessful cases the head 
was higher than two fingerbreadths above the spines, while in only 6.78 per 
cent of the successful cases was this true. This is, of course, a higlily significant 
differencei.. 


Table VII. Successful and Unsuccessful Pituitrin Stimulation. Distribution 
According to the Station of the Fetal Head 



CASES 

HEAD 2 FINGERS 

OR MORE 

ABOVE SPINES 

HEAD LESS THAN 

2 FINGERS 
ABOVE SPINES 

1 PER CENT -WITH 
HEAD 2 FINGERS 

OR JIORE ABOIH 

SPINES 

Successful 

354 

24 

330 

6.78 

Unsuccessful 

47 

24 

X2 = 14.39 

36 

23.40 


In contrast to the station of the head, the dilatation of the cervix at the 
onset of therapy did not seem to plav an essential role in the outcome, as shown 
by Table VIII. 


Table YIII. Successful and Unsuccessful Pituitrin Stimulation. Distribution 
according to Dilatation of the Cervix 



1 

4 CM. OK MORE 

LESS THAN 4 Cil. 

PER CENT 4 CM. 


CASES 1 

DILATED 

DHATED 

OR MORE DILATED 

Successful 

354 

265 

89 

74.80 

Unsuccessful 

47 

30 

17 

63.83 


X2 = 2.C0 















THE SIGNIFICANCE OF ABNORMAL MENOPAUSAL 
VAGINAL SMEARS 


II. B. Davidson, M.D., B. L. Heciit, and " 

R. L. Winston, Nfav York, N, Y. 

(From the Cancer Frevcntion and Detection Center of the Hospital for Joint Diseases) 

N ationwide publicity in the past year lias brought many women to our 
Cancer Prevention and Detection Center for routine physical examination 
“check-up.” Up to the present time, we have examined vaginal smears in 
approximate^'’ 900 women wlio had no specific complaints. Of these 42 per cent 
were within or beyond the menopausal ago group. The smeam in tliese patients 
fell into one of two types: the “crowded menopausal,” seen chiefly in women 
at the onset of the menoiiausal syndrome; and tlie “atrophic menopausal,” 
evident in women well within their menopause. Twelve out of a total of 378 
eases, 3.16 per cent of these .smears, presented a disturbing picture because of 
the marked resemblance that tlicse particular smears bore to cases of proved 
cancer. 

It has been apparent for some time that cancer cells grow for indeterminate, 
periods before a tumor can be grossly recognized. True carcinoma of the 
cervix, paificularly, can remain unnotic^jd for long periods of time notwith- 
standing regular pelvic examinations. On many occasions wiien cancer of the 
cervix is eventually recognized, careful review of previous biopsy specimens 
reveals previously unnoticed abnormalities. 

Taylor and Gujmr^ recently reported a case in ■which a patient had been 
follow'ed for a seven-year jicriod for chronic cervicitis and cervical erosion, 
■with repeated negative cervical biopsies. At the end of seven j’-ears, biopsy 
revealed a definite squamous-cell carcinoma of the cervix. When other sections 
were made of the original block of tissue, several slides showmd small tongues 
of abnormal squamous cells extending into the fibrous stroma. 

In 1945, Rubin^ reported three early ceiwical carcinomas in three clinically 
unsuspected cases incidental to operations for plastic surgery. 

TeLinde and Galvin® also stress the fact that carcinoma of the cervix may 
lie unrecognizable by clinical examination or even routine biopsy. Their find- 
ing of eight definitely cancerous lesions in normal or almost normal-looking 
cervices in one year is rather startling. In none of these eases was a diagnosis 
of cancer possible from jialpation or inspection of the cervix. In approximately 
half the cases, several -well-trained gynecologic pathologists were unwdlling to 
make a diagnosis of carcinoma fi-om the changes noted in the biopsy specimens. 
In 90 per cent of the cases, the authors found, after removal of the cervix, ab- 
solute evidence of inva.sive carcinoma. 

In all of the quoted references, no mention is made of routine vaginal 
smears. The smear technique has been criticized to a certain degree, because of 
the time involved in studjdng slides. It has been further claimed that the 
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Conclusions 

1. Ill 401 cases of fniictioiial uterine clj’^stocia treated with intermittent 
small intramuscular doses of pituitary extract, failure to achieve easy delivery 
occurred in 11.7 per cent. 

2. Factors contributing to the failure of this fonn of therapy were; (a) 
long duration of labor; (b) long duration of labor prior to treatment; (c) 
intrapartum fever; (d) high station of head when treatment was tli*st in- 
stituted. 

3. Factors playing no part in the failure of this form of tiierapy were: 
(a) the extent of dilatation of the cervix at onset of therapy; (b) analgesia. 

4. Continuous intravenous injection of posterior pituitary extract while 
apparently a more plij^siologic form of therapy, did not increase tiie succe.ss rate. 

5. The excellent fetal results in both successful and unsuccessful groups 
of intravenously stimulated patients are encouraging, ]3ut might not be con- 
firmed in a larger series. 
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All of these iustaiices of delayed cancer diagnosis indicate that carcinoma 
can exist without clinical signs and/or symptoms of malignanei', and is even 
unrecognizable by histologic study. The knowledge of the above has made us 



Fig. 2 . — Atrophic menopausal smear sliowing- atypical cellular chang'es. 




* 

0 - 




0 - 


Fig. 3. Cluster of basal cells fiom atrophic menopausal smear. Note the anisocytosis, aniso- 

nucleosis and nuclear hyperchromatism. 

very wary in interpreting certain tj^pes of smears in our Center. Our un- 
certainty is particularly pointed in the ease of certain types of menopausal 

smears. 
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examination of the slide is a tedious, lengthy procedure and it is very possible 
to miss an abnormal cluster of cells in the smear. In our experience, we have 
not found it too difficult to detect an abnormal slide. "With a sound training 
in interpreting normal cytology, a glance at an abnormal smear strilces one im- 
mediately in many cases. In such instances, a minute and lengthy examination 
follows. 

The outstanding error which would discredit the value of these .smears or 
the value of this “screening” method as developed by Papanicolaou, would be 
to entrust this work to inadequately trained technicians. The average well- 
trained teclmieian should be able to aid the pathologist or cytologist by sorting 
the slides, but no clinic can expect to train a technician for one or two months 
and then entrust that technician with making diagnoses. An alreadj^ well- 
trained pathologist or cytologist must spend ample time learning first the 
characteristics of normal vagmal smears and their interpretation and then 
become thoroughly familiarized with the abnormal cells. 



Fifr. 1 — Abnorni.al menopausal .smear. Cells show \arIaUons In size, shape, staining re- 
action and ilcnsitv of the nuclear chromatin These cells ha\e some of the fcatun s of m illc:- 
nant ccll^ but are non-cancerous. (Conflrnicfl by icpeated smears and multiple biop'-l“s). 

Perhaps examination of routine .smears on these so-called normal-looking 
cervices, described by TeLinde and Galvin, could have affoided some inkliiur of 
suspicion. The shedding exfoliative characteristics of genital tract malignancies 
are manifested prior to clinical signs or s%Tnptoms. Corroboration of the .success 
and utility of this method has been amply provided by Pa]ianipolaou and 
Traut,'* IMeigs."' Ayre,® Jones, Neustaedter. and IMacKenzie.' 
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of the cells. In some, vacuolization of the cytoplasm is clearly evident. The 
nuclei are bizarre in shape and in instances, hyperchromatic. Nucleoli, are occa- 
sionally conspicuous. Elongation of the cells is a frequent occurrence. The 
cells sometimes become so long that they have lost their epithelioid fonn and 
acquire a close resemblance to smooth-muscle libers. The most pronounced 
changes appear to be in tlie nuclei. They are relatively large, eccentric, in- 
dented, irregular in outline, bulge in all directions, and occasionally show hnoer- 
chromatism. Such cellular patterns ordinarily satisfy the criteria for malig- 
nancy in the vaginal smear. 

Of all the 378 smears of menopausal patients examined at the Center, 3.16 
per cent presented an abnormal pattern. Since our interest is primarily con- 
cerned with detection of early cancer ])rior to apparent clinical manifestations, 
we adopted the Papanicolaou classification of abnormal cells and malignancies 
in order to avoid missing very early cancer, and to study the significance of 
abnormal cytology, paiTicularly in lieu of negative biopsy findings for malig- 
nancy. According to the Papanicolaou classification,^- these can definitely be 
classified as Class III; they look very much like typical smears of carcinoma. 
Extensive studies in large series of eases by Papanicolaou reveal that 50 per 
cent of Class III smears are positive for malignancy. On the abnormal smears 
of menopause here discussed, biopsies have been repeatedly negative. These 
patients are being checked periodically by careful clinical examination, and 
smears are repeated every two to three months. 

Are these cases of latent carcinoma? Are they potential malignancies for 
future diagnosis ? Will repeated follow-up make a diagnosis of malignancy at a 
future date? Or are they just peculiar .smears, seen during menopause? Are 
certain disturbances in hormonal equilibrium responsible for the peculiar pic- 
ture ? And if so, are they benign findings with no apparent significance ? If the 
latter is true, the vaginal smear should be used with great discretion, and only 
by cytologists experienced in the diagnosis of cervical and fundal malignancy. 
This would eliminate a great number of false positives, unnecessary alarm, and 
unnecessary operative intervention in spite of negative biopsies. 


Summary 

1. We have shown that 3.16 per cent -of all smears made in 378 menopausal 
patients present an abnormal pattern similar to that seen in carcinoma. 

2. We believe that an intensive follow-up study is essential to evaluate the 
smear teeluiique in the early detection of female genital cancer. 

3. Leaving the interpretation of these smears to inadequately trained per- 
sonnel will discredit the procedure. 

4. Only a vast experience over a long period of time wiU prove whether 
or not these smears are merely misleadingly suspicious, or are really very early 
indications of a carcinoma which will be proved by standard and recognized 
methods at a much later date. 


‘Papanicolaou Classification ; 

Class’ I. Absence of abnormal or atypical cells. 

Class II. Atypical cells present but without abnormal features. 

Class III. Cells with abnormal features but not sufficiently patliognomonic. 
Class IV. Fair number of pathognomonic cells and cell clusters. 

Class V. Large number of conclusive cells and cell clusters. 
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In examining the disturliing inenojDansal smears, repeated and nnmerons 
biopsies failed to reveal any definite evidence of carcinoma. In the photo- 
graphs, the almormal cytology is very apparent. The cells in the photographs 



f... 

Vig. 4. — This smear is a proved case* of squamous-cell cancer of the cervix. Note the 
similarity in the cells in this smear and that of Fig. 1. 





Fig. 5. — Squamous-cell cancer of the cervix.* Note the more marked anisonucleosis, aniso- 

cytosis, and nuclear hypcrchromatism. 

evidence a great variety of size and form. The cells in many instances tend 
to form dense groups with considerable overcrotvding and overlapping. Some 
arc relatively small and have comparatively large nuclei in relation to the size 


Confirmed by biopsj'. 


NONINVASIVE CERVICAL CARCINOMA 
Clinical Features"" 


A. W. Diddle, ]\LD., KNox^^LLE, Tenn., C. T. Asiiwokth, M.D., Port Worth, 
Texas, W. W. Brown, Jr., M.D., and M. T. Bronstad, Jr., M.D., 

Dallas, Texas 

(From the Departments of Odstetrics and Gynecology and Pathology of Parlcland Sospital 

and Southwestern Medical College) 

P EMBERTON and Van S. Smith introduced tlie concept of noninvasive car- 
cinoma or anaplasia of the cervical epit helium nineteen years ago, but 
pathologists in particular were unimpressed. Three years later Schiller of 
Vienna presented data on noninvasive cervical carcinoma before the New Eng- 
land Pathological Society Nevertheless, thei’e is still not general acceptance 
of the idea that noninvasive anaplasia of the cervix is a malignant process. 
Anaplasia is defined to include eoUectivelj’^ loss of cellular polarity and increased 
hyperchromaticity, hj^pertrophy, and variation in shape of the nucleus. Many 
believe these characteristics are sufficient to warrant a diagnosis of malig- 
nancy.^’ -®> 2 L 21 , 25 ■\y]iether or not the basement 

membrane is penetrated is immaterial to the fundamental nature of the epithe- 
lial growth, and merely determines the presence or absence of invasive qualities. 
Thus, penetration of the basement membrane is only a criterion of invasion 
and not of malignancy, while absence of it does not imply benignancy. 

No one loiows how long a noninvasive carcinoma remains localized before 
becoming invasive. Graves,® as do othei-s^^’ estimate the time interval to be 
at least ten to twelve years. IMost noninvasive lesions have been discovered by 
chance follomng incidental operation on the cervix. Recently, several were 
detected with cytologic methods."’ This report concerns seventeen women 

with noninvasive cervical carcinoma studied by cytologic methods and biopsy. 
Several of these were followed for a number of years. 


Procedure 

The diagnosis of noninvasive carcinoma of the cervix was seldom made at 
Parkland Hospital prior to 1946. Instead, it was usually I'eported as “ana- 
plasia” or “hyperplasia.” Cytologic methods instituted during 1946 for the 
detection of early cancer caused us to review all the records pertaining to hj^per- 
plasia and anaplasia of the cervix back to Dec. 31, 1935. Between that date and 
Jan. 1, 1946, ten specimens Avere found AA'hich on review were interpreted as 
noninvasive carcinoma. Seven other new eases Averc detected betAveen Jan. 1, 
1946, and Nov. 1, 1947. 

The cervical smear and scraping or vaginal smear Avere used to study most 
of the patients. The vaginal smear was employed if the cervix Avas not present. 
Most of the women Avith a uterus had a cervical biopsy for serial sectioning and 
study, and then a total hysterectomy. 

‘Partially supported by the American Cancer Society, Texas Division, Inc. 
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Table I. Noninvasive Cervical Carcinoma 




APPEAR- 
ANCE OF 

BATE 


IIISTOLOOIC 

age 

CERVIX 

SEEN 

PROCEDURE 

DIAGNOSIS 


1 

38 

Normal 

July, 1938 

Autopsy 

Noninvasive 






carcinoma 

2 

22 

Eroded 

4/13/39 

Biops}' 

Noninvasive 






carcinoma 

3 

29 

Mild 

7/27/40 

Subtotal hj-slcrcc- 

Noninvasive 



erosion 


tomy and cauter 
ization cervix 

- carcinoma 

4 

33 

Eroded 

4/25/41 




34 

granular 

6/2G/42 

Cervical biopsy 

Noninvasive 






carcinoma 


36 

Leuco- 

12/20/44 





plahia 





37 

Eroded 

11/ 5/45 




39 

Normal 

8/24/47 

Cervical scraping 

Anaplastic 

epithelial 





f 

cells 




8/25/47 

Cervical biopsy 

Noninvasive 






carcinoma 




8/28/47 

Hysterectomy 

Noninvasive 






carcinoma 

5 

39 

Eroded 

10/ 1/41 

Subtotal hystcrec- 

Noninvasive 





tomy and cauter- 
ization cervix 

■ carcinoma 


45 

Normal 

10/21/47 

Cervical smear 

Normal 

6 

47 


8/25/41 

Cervical biopsy 

Cervicitis 



Normal 

11/ 6/41 

Total hystcrec- 

Noninvasive 





tomy 

carcinoma 


53 


Aug., 1947 

A^’aginal smear 

Normal 

7 

52 

No data 

7/ 9/43 

Cervical biopsy 

Noninvasive 






carcinoma 


55 

Normal 

4/15/47 

Amputation cervix 

Noninvasive 






carcinoma 

8 

24 

No data 

10/25/43 

Cervical biopsy 

Noninvasive 






carcinoma 


25 

No data 

7/25/44 




27 

Normal 

6/ 1/46 




28 

Normal 

9/23/47 

Cervical smear 

Normal 




11/10/47 

Cervical smear 

Normal 




11/11/47 

Total hystcrec- 

Normal 





tomy 


9 

31 

Eroded 

8/ 8/44 

Cervical biopsy 

N oninvasive 






carcinoma 


34 

Normal 

4/28/47 



10 

22 

Polyp 

9/27/45 

Cervical biopsy 

N oninvasive 






carcinoma 


. 24 


Sept., 1947 



11 

37 

Eroded 

2/21/4G 

Cervical biopsy 

Noninvasive 






carcinoma 



Normal 

8/31/46 




38 

Small 

9/25/47 

Cervical smear 

Anapla.stic 



erosion 


epithelial 

cells 





10/ 7/47 

Cervical biopsy 

Noninvasive 






carcinoma 




11/12/47 

Cervical smear 

Anaplastic 





epithelial 

cells 





11/13/47 

Total hystcrec- 

Noninvasive 





tomy 

carcinoma 


REMARKS 


Died of nephritis 

Untraced 

Untraced 


Followed GJ yrs. 

Followed G yrs. 

Followed G yrs. 
Followed yrs. 

Normal delivery 

Followed 4 yrs. 

Followed 2 yrs. 


By letter found 
to bo living and 
well 


Followed l%o yrs. 
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Incidence 

A philosophy of cancer consciousness was introduced at Parkland Hospital 
with the formation of the present Department of Obstetrics and Gynecology in 
January, 1944, Eventually more careful pelvic examinations with visualization 
of the cervix were done and better records made. Previous to Jan. 1, 1944, 
subtotal hysterectomy was done. After that date total hysterectomy became 
the procedure of choice. Early in 1946 cervical and vaginal smears were em- 
ployed in selected cases. Later in the year multiple, rather than single, samples 
were taken from tissues to be examined microscopically. Almost as many non- 
invasive carcinomas of the cervix were discovered in the last twenty months 
(seven eases) of the period of study as were found in the preceding ten years 
(ten eases). During this period of time, the clinic population remained rela- 
tively stable. 

Age of Patient 

The average age of patients with noninvasive carcinoma was 36.2 years, as 
contrasted to 43.5 years for women^with frankty invasive carcinoma treated in 
the same clinic. One in three of those with noninvasive lesions was under 30 
years old, while the corresponding figures for those with invasive cervical car- 
cinoma were one in thirty-eight. 

Signs and Symptoms 

The usual signs of cervical carcinoma, as vaginal bleeding or leucorrhea, 
were seldom present. The cervices of nearly one-third of the women with non- 
invasive lesions originally appeared normal, while those of the remaining num- 
ber were “eroded,” or the description was unavailable. Subsequently, one-third 
of the erosions disappeared. In other words, over one-half (ten ) of the cervices 
were grossly normal sometime during the period of observation. Seven patients 
had no S5’'mptoms referable to the genital tract between the time of the first 
biopsy and the follow-up study. 

Results 

Collected data for the 17 Avomen with noninvasive carcinpma are given in 
Table I. For the purpose of discussion they are considered in three categories. 
The first included four patients untraced, died of causes other than cancer, 
refused complete examination, or contacted only by letter. The second group 
contained six patients seen nineteen months to six years after the original biopsy 
was taken. Two, treated by cervical amputation, were well six years later. 
Three still had noninAmsive carcinoma, AAhile the sixth shoAved no evidence of 
atypical ceiwical groAAdh. The third group AA'as composed of the seven AA'omon 
AAUth noninvasive carcinoma seen during the last tAventy-month period of thi"^ 
study. 

_ In every instance Avhere anaplastic epithelial cells AA'ere found in tlie cyto- 
logic smear, anaplasia of the cervical epithelium aaus noted in the biopsy. 

Comment 

The day has passed AA'hen anaplastic epithelium can be considered non- 
cancerous,'' or at the most only precancerous, because it is confined Ijy the base- 
ment membrane. Apparently the life of a cervical cancer eov'ers a ]ieriod of 
years during AAhich there may be a long irritative stage of cei'A'icitis and 
a shorter period of clinical latency.® There are, at least, three reasons Avhy some 
pathologists are loathe to agree tliat anaplasia AA'ithout invasion is a form of 
cancer. First is the paucity of patients Avith noniiiAmsiA'e carcinoma folloAved 
until they deA'eloped hrA'asiAm carcinoma. Reports of only fifteen such avovc 
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The average age of women with frankly invasive cervical carcinoma is 46 
years."’’' On the other hand, tlie average age for noninvasive cervical car- 
dinoma was 41 years, as delermined by a comlhned analysis of 147 patients 
from oiir own material and lhat of others.”’ Pund and 

Auerbach,' ' by studying consecutive cervical specimens examined in their clinic, 
found the average age was 36.6 years. The age differences indicate that it takes 
several years for cervical carcinoma to become recognizable clinically and that 
the noninvasive lesion is found relatively early in life compared to overt invasive 
carcinoma. 


It would be ini cresting to know how cai’ly noninvasive carcinoma actually 
begins. From the standpoint of treatment, this fad is extremely im])ortant. 
Here, if ever, is the ideal iime io enre cancer. Noninvasive caicinoma can be 
treated with a low operative mortality and few sequelae, while the treatment 
of frankly invasive carcinoma carries a high mortality from the disease alone 
and a comparativelj’’ high incidence of sequelae to treatment used. 

Finally, we are of the opinion, as are others,-’ ■’ that the cytologic smear 
is a valuable adjunct in detecting the presence or absence of noninvasive cervical 
carcinoma. 


Summary 

Of 17 women with noninvasive carcinoma, over a third were under 30 years 
old. Several of the patients had a normal appearing cervix and presented no 
symptoms referable to the genital tract. In two instances the carcinoma re- 
mained localized over six years. Cytologic methods were a reliable adjunct to 
biopsy in detecting the presence of the noninvasive cervical carcinoma. 
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Table I — Cokt'd 


1 

1 


APPEAPv- 
ANCE OP 

D.VTE 


HISTOLOGIC 


PATIENTS 

AGE 

CERVIX 

SEEN 

PROCEITOKE 

DIAGNOSIS 

REilAKKS 

12 

45 

Erosion 

3/30/46 

Cervical biopsy 

Noninvasive 







carcinoma 





4/11/46 

Total lij-sterec- 

Noninvasive 






tomv 

carcinoma 





10/27/47 

Vaginal smear 

Normal 

Followed 17/., yrs, 

13 

60 

Normal 

4/ 1/47 

Cervical smear 

Anaplastic 







epithelial 

cells 





6/ 6/47 

Biopsy 

Noninvasive 

Refused further 





carcinoma 

treatment 

14 

37 

Normal 

4/15/47 

Total hysterec- 

Noninvasive 

Chronic pelvic 





tomy 

carcinoma 

inflammatory 

disease 

15 

26 

Eroded 

July, 1947 

Total hysterec- 

Noninvasive 

Chronic pelvic 

■ 



tomy 

carcinoma 

inflammatory 

disease 


16 

35 

Normal 

4/24/47 

Total hysterec- 

N oninvasive 

Chronic pelvic 





tomy 

carcinoma 

Inflammatory 

disease 

17 

2S 

Granular 

10/24/47 

Cervical smear 

Anaplastic 







epithelial 

cells 





10/2.5/47 

Biopsy 

Noninvasive 







carcinoma 





11/ 6/47 

Ilystereetomy 

Noninvasive 







carcinoma 



found.®' 23. 25 Apparently all these observations were made by 

hindsight. One of these women remained well for nearly twenty years, but 
ultimately developed clinically invasive carcinoma. Second, in a few instances, 
the patient remained health.v. Perhaps all of the anaplastic lesion was excised in 
the first biopsy, the patient died of some other disease before clinical cancer 
appeared, or the original histologic interpretation was incorrect. Finally, there 
are those who do not consider a lesion as cancer until invasive properties are 
demonstrable.^'* This is a matter of definition of the word “cancer.” Such a 
position immediately and sArely prevents study of early cancer by refusal to 
accept the possibility that cancer cells may have an infancy and an adolescence. 
It would apjyear desirable to define ‘‘cancer’’ accorddng to cell morphology 
rather than the stage to which growth has progressed, since specific chemical 
and morphologic properties of malignant tumor cells are now lai05vn to exist and 
can be recognized. This attitude is e.ssential if we ever hope to make the earliest 
recognition of cervical carcinoma. 

Replacement of the epidielhim in the cervical glands by downgrowth of 
anaplastic surface epithelium lias been regarded by some observers as evidence 
of earlj’- invasion. But there is reason to believe that invasion of a gland does 
not have the same importance as frank penetration of the basement membrane. 
Patient 4 presented evidence of extension into the cervical glands over a six- 
year period illustrating these changes may remain latent for several years and 
behave as a malignancy limited to the surface. It is known that different types 
of fully established tumors have a dift’erent capacity to grow and destroj'. 
Therefore, it is reasonable to assume that a developing cancer does not grow 
with the same momentum as does a fully established tumor.^^ 
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Juno 24, 1946, showed no change, and it was not until July 24, 1946, after the patient had 
missed two periods, that the diagnosis of pregnancy could he established by examination. 
Probable estimated date of confinement Feb. 25, 1947. 

Prenatal course was uneventful. Total weight gain was 12% pounds. No blood pressure 
elevation, urine was negative throughout. X-ray pelvimetry on January 22 revealed a breech 
presentation left sacroanterior and the following measurements: inlet anteropo.sterior 9.75 
cm., transverse 12.25 cm., interspinous 10 cm., outlet inlertuberous 9 cm., posterior sagittal 
5.5 cm. In view of the presentation and small pelvis, cesarean section was thought advisable. 
On March 5, 1947, she was admitted to the hospital for elective section. On the same night, 
she fell into labor spontaneously, and section Avas performed after 3 hours. The male infant 
weighed 5% pounds and had good muscle tone. He breathed and cried spontaneously. About 
twelve hours after birth, he began to have respiratory distress nith occasional apnea. Cyanosis 
Avas present, but not marked. TAventy-four hours after birth a systolic murmur Avas heard 
over the precordium. X-ray shoAved an enlarged heart. In spite of constant oxygen and other 
supportive measures, he died forty-eight hours after birth. 



Fig. 1.— Diagram of heart, roughly representing the anatomical relations and relative size 
of the heart chambers and great vessels. R.A, right auricie. R.V., L.A., and L-V. = suc- 
ceeding chambers. D.A. = ductus arteriosus. 

At post-mortem (AVillimantic Autopsy Ko. 45), there Avas seen an externally normal 
male infant. A complete examination, excepting eyes, shoAved changes only in the heart and 
great vessels. The essential finding Avas a marked liypoplasia of the left auricle, left ventricle, 
and aorta in a 15 Gm. heart. Eight chambers Avere relatiA'ely and absolutely hypertrophied, 
showing between 5 and 6 times the dimensions and capacitj' of those on the left (Fig. 1). 
Arrangement and sequence of great A'essels, Amlves, and chambers Avere normal, as Avere their 
anatomical relations. A’'alve circumferences Avere, tricuspid 32 ram., pulmonic 23 mm., mitral 
lO mm., and aortic 8 mm. The aorta Avas 3 mm. in diameter at the base of the heart and 
5 mm. at its junction AAith the 6 mm. ductus arteriosus. The interventricular septum Avas 
intact, and the foramen ovale persisted as an oblique communication 1 mm. in diameter and 
3 mm. in length. It Avas anatomically patent and functionally closed. 

The endocardium of the left venti-icle, and, to a less degree, that of the left auricle, 
shoAved a gray-AA’hite thickening AA'hich obliterated or flattened trabeculae and papillary muscles. 
In the structure first named, the process aa-us 1 mm. thick in man}’ sites, and obliterated the 
normal transparency of the endocardium. Microscopically, the process Avas one of fibrosis AA'ith 
varying degrees of cellularity and hyaline change (Fig. 2). Grossly and by section, this 
fibrotic change Avas characteristic of endocardial sclerosis. 

"We feel that there are tAVO obserA’ations of significance in this heart. The first is that 
of severe and fatal congenital heart di.«ease, assuming the form of hypoplasia of the left 
chambers and of the aorta. This deformity, often occurring AA’ith aortic stenosis or atresia. 




INFECTIOUS MONONUCLEOSIS COMPLICATING PREGNANCY WITH 
FATAL CONGENITAL ANOMALY OF INFANT 


Deborah C. Leary, M.D., Louis G. Welt, M.D., Washington, D. C., 

AND Ronald S. Becicett, M.D., HjIrtford, Conn. 

(From the Windham Community Memorial Hospital, Willimantic, Connecticut, and the 
Hall-Wilson Laboratory, Hartford, Connecticut) 

I N RECENT years, maternal rubella in the first trimester of pregnancy has been shown to 
be' closely associated with high incidence of congenital anomalies in the oiTspring, and, at 
the present time, various other virus diseases are under suspicion. Infectious mononucleosis 
is generally considered a virus infection, although there is no conclusive evidence to support 
this contention. Its incidence in the general population is unknown because the diagnosis is 
frequently not made and because it is not usually a reportable disease. Therefore, we are 
reporting the coincidence of conception and infectious mononucleosis, with results disastrous 
for the fetus. 

Mrs. R. K., a 27-year-old nulligi’avida, consulted one of the authors for the first time 
on May 20, 1946, complaining of vaginal discharge which had been present since the onset of 
the menses, and of general malaise for one month. Discharge was continuously present, rather 
thick, colorless, and odoidess, and troubling her by causing chafing of the thighs. All sorts 
■ of douches had been tried without success. Catamenia began at 11 years of ago, every 28 
days, for four days. Several periods at fifteen-day intervals a few years previously had caused 
a physician to suspect miscarriage, but this was never confirmed. Last menstrual period 
May 14, 1946. 

For the preceding month she had felt poorly, with arthralgia in fingers and knees, poor 
appetite, and restless sleep. For ten days prior to the first visit she had a daily afternoon 
chill, -with temperature to 100.6° F. Since May 18, 1946 there had been mild sore throat. 
In the preceding week she had lost six pounds. 

Past history, family history, and review of systems were essentially noncoutributory. 
Physical examination revealed a small woman, 4 feet 10 inches in height and weighing 
no pounds, who appeared tired but not particularly ill. Temperature 98.2° F., blood pressure 
110/60. The only positive physical findings at this time were limited to the tonsils, which 
were both large, juicy, and rather dusky in appearance, with a small ulcer and many plugs 
of exudate on the right. The ulcer was covered by a grtiy adherent membrane. No lymph 
node enlargement was evident. Pelvic examination was completely negative. 

Laboratory Findinys . — Red blood count 4.S9 millions, hemoglobin 14 Gm., white blood 
count 1.5,150. Smear: Poljanorphonuclcar leucocytes 22 (nonseginented 14), lymphocytes 70, 
large mononuclears 6, questionable myelocytes 2. Many of the lymphocytes were suggestive of 
infectious mononucleosis. Urine: Yellow, acid, specific gravity 1.015; sugar, albumin, and 
sediment negative. Smear of tonsillar ulcer showed a few fusiform bacilli. 

At this time, a diagnosis of cither Vincent's angina or infectious mononucleosis was 
considered. It was believed that the vaginal discharge was not abnormal in amount or tyjie 
but caused irritation because of plump thighs and profuse perspiration. She was given peni- 
cillin-beeswax, 300,000 units intramuscularly. The next day her throat looked uorse and a 
second blood smear appeared typical of infectious mononucleosis, and blood taken at the 
previous visit was reported as showing a hctcrophilc antibody titer of 1 : 640 . Previously taken 
throat cultures and Alazzini flocculation were neg.ativc. She was followed during the next tv. n 
months and gradually recovered. Jloanwhilc she failed to menstruate. Pelvic c.xamination on 
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Summary and Conclusions 

Kccapitulation of the clinical history indicates the following chronologic sequence: 

1. Onset of symptoms rcferahle to infectious mononucleosis May 10, with vesperal fever, 
chills, and arthralgia. 

2. Last menstrual period May 14. 

3. Diagnosis of infectious mononucleosis estahlishcd May 20 hy positive hetcrophile test, 
Idood smear, and clinical picture. 

4. Presumed date of ovulation and conceiition based on known history of 28-day men- 
strual cycle, Alay 28. 

It is clear, then, that this patient had active infectious mononucleosis at the time of 
conception and during the earliest stages of fetal development. She was observed through 
pregnancy and was delivered of an infant who promptly died of severe congenital heart disease. 

i 
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has been described by Abbott and others. It is the situation which Patteni describes as ‘ ‘ the 
conspicuously defective development of the left side of the heart which is encountered wlien, 
as occasionally happens, abnormal development prematurely closes or markedly narrows the 
interatrial communication of the fetal heart.” 

The second observation to be emphasized is the subendocardial fibrosis involving the left 
auricle and ventricle. Tins finding is characteristic of endocardial sclerosis. In a recent 
review, Cosgrove and Naumpz have discussed the significance of this disease. They present 
data on 50 infants, of whom most had lived for a few days, occasional ones having survived 
for several months, and one child for five years. In all cases, the gross appearance of the 
heart nas distorted to a degree compatible with a diagnosis of congenital heart disease. 



Eig. 2. — Photomicrograph of section taken through thickened and flbrotlc endocardium 
of left ventricle. A rather cellular fibrosis without inflammatory reaction, and a single large 
blood vessel are seen. At the bottom there is normal myocardium. 


Microscopically, the lesions ranged from edema and degeneration through varying degrees of 
fibroelastic thickening and fibrosis of endocardium and myocardium. Thrombus formation, 
coronary vessel sclerosis, vahmlar verrucae, round-cell infiltrations, calcifications, and endo- 
carditis were also observed. A controversy exists as to whether endocardial sclerosis represents 
a form of congenital heart disease caused by an inlierent failure in the fertilized ovum or an 
infection transmitted from the mother. Although these authors have declared in favor of 
the first interpretation, ve are inclined to feel that our case is better explained by infection. 
It is a heart vhose fatal distortion shows no absence or serious displacement of structure, 
and which seems to be the result of a premature functional closure or stenosis of the foramen 
ovale. It also shows the cliaracteristic lesion of endocardial sclerosis. We wish to present 
and emphasize co-incidence of these lesions with proved ” infectious” disease in the early 
phases of tliis heart’s development. 
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noted. No cells were found in tlic ascitic fluid and the nonprotein nitrogen in the ascitic 
fluid was 22 mg./lOO c.c. During this time, 1,000 c.c. of 10 per cent and 1,000 c.c. of 20 
per cent glucose were given. Adequate sedation rvas maintained with 100 mg. Demerol, 1/150 
grain of scopolamine and IVs grains of Seconal. 

On April 30th, after eleven hours of inlciTupled labor, a viable female child weighing 
four pounds, fifteen ounces was delivered spontaneously. Urinary output since admission 
to hospital was 760 c.c. and the blood pressure ranged from 140/100 to 160/105. 

On May 1, blood pressure was 140/100 to 170/122. Urinary output was 200 c.c. tlie 
first eight hours. Two hundred fifty cubic centimeters of two times concentrated plasma 
were given on two occasions at twelve-hour intervals. During this time, 1,000 c.c. of 5 
per cent and 1,000 c.c. of 10 per cent glucose were given. Urinary output for the twenty-four- 
liour period increased to 4,700 c.c. Laboratorj' data: urine, 3.5 per cent moist albumin, 
serum protein, 4.52; bromsulfalein: Control 0 per cent, five minutes 70 per cent, and thirty 
minutes 25 per cent. 

On May 2, blood pressure was 138/76. Urinary output was 5,000 c.c., residual ascitic 
fluid seemed to be diminishing. Liver was smooth and not tender and could be palpated 
4 to 5 cm. below the costal margin. Choline, 1 Gm., and methionine, Vj Gm., ordered three 
times daily. Laboratory data: urine, 2.5 per cent moist albumin, few hyaline and finely 
granular casts; serum protein, 4.69; albumin, 2.37; globulin 2.32, cephalin flocculation, one 
plus. 

On May 3, blood pressure was 160/110. Urinary output was 3,400 c.c. Laboratory 
data: serum protein, 4.63; serum bilirubin, per cent promptness in direct reaction, 100 
per cent; cephalin flocculation, negative; bromsulfalein; control 0 per cent, five minutes 30 
per cent, and thirty minutes 0 per cent. 

Phenolsulfonphthalein test, first hour 60 per cent (300 c.c.), second hour 5 per cent 
(200 c.c.) ; Fishberg concentration tost, 1.015, 1.017, and 1.017. 

On May 6, ascites could not be detected and patient has no complaints. Electrocardio- 
gram was within normal limits and x-ray of chest was reported negative. Patient was 
discharged for further care at home. 

On June 13, blood pressure was 134/100. Urine showed a trace of albumin with an 
occasional finely granular cast. The liver was smooth, not tender, and could be felt just be- 
low the costal margin. 

October 22, blood pressure was 130/80. Complained of occasional headache and noc- 
turia (one time). Liver could still be palpated. Urine, specific gravity 1.021, albumin, very 
faint trace, and microscopic examination negative. 

Summary 

A case of acute ascites in pregnancy is presented. There is little doubt that this is a 
true eclamptogenic toxemia of pregnancy. The course prior to this pregnancy and for the 
first thirty weeks gave no indication of any hypertensive state, albuminuria, or any unusual 
weight gain. The cause for the ascites can possibly be explained by one or more of the 
following: (1) low serum protein with alteration in the albumin-globulin ratio; (2) portal 
block (liver damage demonstrated by comparison of liver function tests taken immediately 
prior to delivery and five days post partum) ; (3) hemoconcentration, which is demonstrated 
by red blood cell counts and hemoglobin measurement taken at the same time as liver function 
tests, possibly enhanced a portal block by retarding the portal circulation. 

The fact that this patient was an eclamptic with her first pregnancy must be kept in 
mind as the liver inay have been sutficiently damaged at that time to reduce the liver reserve 
to a point whei'c the added load of pregnancy could not be tolerated. This could liave been 
the factor predisposing this patient to another severe toxemia associated with ascites. Liver 
biopsy was contemplated but not done. 



ASCITES IN PEEGNANC-S^'= 

Abe Goedek, New Orleans, La. 

(From ilic department of OVstefrics and Gynecology of Louisiana (State University School of 
Medicine, Charity Hospital of Louisiana and Touro Infirmary of Hew Orleans) 

A scites associated ■with pregnancy is an infrequent finding. Modern textbooks make no 
mention of the condition, Avhereas textbooks of the nineteenth century give the subject 
some attention.il 2 In a revieu' of tlio records at Ciiaidty Hospital for tlie last ten years, only 
one case could be found in 55,000 pregnancies. This patient would probably have had ascites 
without pregnancy as she had a dceomi)ensated S 3 ’philitic heart lesion. As far as can be 
ascertained, prcgnancj' and ascites are mentioned in the literature thirtj'-eiglit times. Of 
these references, onlj' eleven are in English, in which sixteen cases are reported. The first 
was recorded in 1791 and the last in ISST.s-ia 

Case Report 

Mrs. K. .1., Z-510;i, aged 25 j’cais, gravida iii, para ii, was admitted to Touro Infirmaiy 
at 5;15 P.Jt. on April 29, 19-17. 

Past History. — Patient had eclampsia in 1941 and was delivered of a normal male child. 
The patient’s condition at that time was regarded as critical due to a very low urinary out- 
put associated with other findings of a severe toxemia. (High fever, rapid pulse and respira- 
tions, and high blood pressure.) 

Present Illness. — The expected date of confinement for the present pregnancy was Juno 
2. Physical examination and serology were negative. The pregnancy progressed normally 
until the thirtieth, week, at which time a trace of albumin was found in the urine and the 
blood pressure was 124/90. There was a seven-pound weight gain in five weeks. Slight pre- 
tibial edema was noted. At this time she was placed on tlie following regime: bed rest, 
salt-free high-protein diet, fluids, ammonium chloride, sedation, and recording of weight and 
intake and output. The blood pressure was taken daily. Her condition remained satisfac- 
tory; her urinary output remained adequate but the albumin increased to three plus. No 
increase in peripheral edema was noted. 

On April 29, witli blood pressure of 132/90, a weight gain of three pounds in twenty- 
four hours was noted. The abdomen was considerably larger and a fluid wave was elicited. 
The gravid uterus could be balloted. She was advised to enter hospital. Efforts were made 
to evaluate her condition, having in view the possibility of evacuating the uterus as soon as 
circumstances would permit. 

Laboratory data on Admission. — ^Red blood count 5,360,000, hemoglobin 15.8 Gm., white 
blood count 14,800 (polymorphonuclear leucocytes 57 per cent, basophiles 1 per cent, and 
IjTuphocytes 42 per cent), scrum protein 4.32, nonprotein nitrogen 35 mg./lOO c.c. ^ 

Three hours and fifteen minutes after admission she was found to be in labor; the 
abdomen was considerably larger and more tense. Labor progressed normally for a little 
over two hours when it suddenlj" ceased. At this time patient complained of nausea, vomit- 
ing, and inability to swallow. Examination revealed the cervix 6 cm. dilated and 80 per cent 
effaced. The membranes were ruptured, removing as much fluid as possible, but no fm'ther 
contractions were initiated. Due to great discomfort, a paracentesis was decided upon. Two 
thousand seven hundred flfty cubic centimeters of clear colorless fluid were removed, after 
which the patient was able to swallow, ceased vomiting, and uterine contractions were again 

'Presented before the N'ew Orleans Obstetrical and Gynecological Society, Jan. 22, 1948. 
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PRECOCIOUS PUBERTY IN GIRLS 


Randolph H. Hoge, M.D., P.A.C.S., Richmond, Va. 

(From the Department of Gynecology, Medical College of Virginia) 

T he constitutional tj'pe of precocious piibert}- is tlic most common type.i Cases in wliich 
the precocity is due to an ovarian tumor arc less frequent, and the ovarian neoplasm in 
such cases is almost alwaj's a granulosa cell tumor. In reviewing the literature I find only 
two cases in which what appeared to be a simple cj’st of the ovary was thought to account 
for the precocity. One was a case reported by Lull,- in which the lesion seemed to be a 
simple follicular cyst; the other case was reported by Mengert,3 who stated that the ovarian 
lesion may have been a follicular ej’st. In the case now reported below, a simple cyst of the 
ovary was present. 


Case Report 

H. W., a Negro girl, was born on Jan. 8, 19314 at full term with a normal deliveiy. 
She was thought to weigh 7 pounds at birth, was breast fed, walked at 9 months, and talked 
at 18 months. Dentition occurred at 6 months. She had measles at 2 years, pertussis at 4 
years, varicella at 5 years, and mumps at 6 years. There were four siblings. 

On May 20, 1937, when she was 0 years, 4 months old, she had vaginal bleeding for 
the first time. Three months before that she had had a vaginal discharge. Two months 
before the bleeding, swelling of the breasts had been noted. The first episode of bleeding 
lasted four days. Bleeding subsequently recurred every twenty-eight days, continuing to last 
four days each time, and was never very free. However, foi' three months before admission 
to the hospital she bled continuously. 

Because of the bleeding she was admitted to the hospital on Aug. 29, 1938. At that 
time she was 7 years, 7 months old. She was well nourished, appeared in good health, and 
was large for her age. The breasts were precociously developed, and hair was present on 
the mens pubis. There was a slight bloody discharge from the introitus. This orifice was 
virginal. Eectal examination revealed an abnormal pelvis mass. An x-ray of the skull was 
normal. The sella turcica measured 11 mm. in lengtli and S mm. in height. Blood counts 
and urinalysis were normal. The 'Wassermanu reaction was negative. The blood pressure 
was 100/50. The weight was 76 pounds, temperature 98.6° F., puLse 110, and respirations 22. 

A preoperative diagnosis of precocious puberty, probably due to a granulosa cell tumor 
of the ovarj', was made. She was operated upon on Sept. 6, 1938. An ovarian cyst replaced 
the right ovary. It was thin-walled, filled with thin fluid, and measured 10 cm. in diameter. 
A right salpingo-oophorectomj' was done. The appendix and a small left parovarian cyst 
were also removed. The tubes, uterus, and left ovary were recorded as being small. The 
right tube measured 7 by 0.4 cm. The pathologist reported a corpus luteum cyst (Figs. 1 
and 2). The patient’s convalescence was uneventful. 

The follow-up was as follows: May 23, 1940 (aged 9 years) : There was no bleeding 
since the operation. There were no complaints. A keloid of the scar was present. The 
hymen was intact. A normal infantile uterus was felt on rectal examination. The breasts 
were larger than normal for her age, and pubic hair was present, but the development of 
both was less than prior to operation. 

Feb. 17, 1944 (aged 13 years) : Amenorrhea persisted until the age of 12 when men- 
struation occurred. She menstruated regularly everj' month since then, flowing five days. 
Moderate dysmenorrhea occured. The introitus was virginal. No abnormalities were found 
on rectal examination. 
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had a form of precocious puberty due to the ovarian cyst. However, as this interpretation 
did not seem entirely satisfactory, Dr, Emil Novak was requested to give his views on the 
case. He reportso his belief that the ovarian condition was a cystic, but normally functioning, 
corpus luteum, and that the case is one of the constitutional type. Ho suggests that the 
subsequent amenorrhea was of the functional type which is seen not infrequently in normal 
girls in the pubertal or adolescent stage. 

Thus is reported a case of sexual precocitj’ associated with an ovarian cyst, but possibly 
of the constitutional type. It may be tliat Mengert’s and Lull's were similar to this case. 
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Heilman, L. M., and Vosburgh, G, E..; Bole of Transfusion in the Etiology of Erythro- 
‘ hlastosis, J. A. M. A. 136: 79, 1948. 

The authors wish to re-emphasize the fact that Eh compatibility should be determined 
for all women prior to transfusion and only Eh negative blood .should be used in negative 
cases. They report cases of nine Eh-negativc women who gave histories of previous blood 
transfusions and, as a result of the transfusions, the subsequent childbearing careers of these 
patients were gravely jeopardized. These nine women had had five normal children prior 
to their transfusions but had only two normal infants thereafter. Both of these normal chil- 
dren born after transfusion were Eh-negative, the.se women having heterozygous husbands. 

William Berman. 

Aldrich, C. Anderson: The Advisability of Breast Feeding, J. A. M. A. 135: 915, 1947. 

Human milk still remains the best type of milk for young infants, although it prob- 
ably is not always a complete food after the first few weeks. Breast milk has a definite 
preventive and therapeutic value. It is the safest milk for premature babies who are ma- 
ture enough to suckle at the breast. 

As a technique, breast feeding is probably the best method of providing gratification 
and a sense of security to the babies. But even in artificial feeding the mother can impart an 
adequate amount of that security in her manner of handling the infant. 

Contraindications include pathologic conditions in the breast or nipple and some dis- 
ease processes in the mother. Minor objections to breast feeding can best be met during the 
antepartum care of the patient. William Berman. 
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July 21, 1947 (aged 16^ years) : The last menstrual period was April 6, 1947. Weight 
116% pounds, height 60 inches, blodd pressure 116/80. The uterus was soft and the size 
of a ten to twelve weeks ’ pregnancy. 

On Dec. 30, 1947, this patient, lacking nine days of being 17 years old, entered St. 
Philip Hospital on the obstetrical service and was delivered at term on that day of her first 
child. She was discharged from the hospital on Jan. 6, 1948. 



Fig. 1. — Section of ovaiian cyst in a case of precocious pubcity. 



Fig. 2. — Precocious pubei ty. Section uterine tube, adult type. 


Comments 

The precocious puberty in this case was obviously not due to a granulosa cell tumor, 
suspected preoperatively, nor was any true tumor of the ovary found. Neveitheless, consider 
ing that a cyst with a diameter of 10 cm. jeplaced the right ovary and that there was some 
regression of secondary sex characteristics postoperatively, it was regarded that this patient 
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opcuition, a iiiaiked pcrinephiitis •\va& noted. The renal pelvis and upper ureter -were found 
to be extiemol.v dilated. An incision nas made into the posterior suiface of the renal pelvis, 
followed by a fpi.sh of puiulcnt uiine. A clamp was iwssed tluough the lenal pelvis to the 
lenal cortex. An incision ^Aas no^\ made over the clamp and a Xo. 24 F, Pezzer catheter nas 
diawn into the pelvis of the kidney. A cigaictte drain was placed in the renal pelvis and the 
nound closed in layei.s. Following this piocedinc the tempejuture dropped to 99° F. and 
lemained normal. The genci.al condition of the patient definitely improved. At this point 
it nas decided to explore the loner left ureter nith the object of transplanting the ureter 
into the sigmoid. The patient nas placed on a low residue diet. Sulfasuxidine was given by 
mouth. The patient nas given daily enemas and two blood transfusions. On September 9, 



Fie- 1- Fig. 2. 


Fig 1 — Hctrogi.aile pyelogiapliy levcals a fauly normal left kidnej. There is no e\i- 
ccnce of ureteial obstruction. 

Fig 2. — Intravenous psologiam taken fi\e months later leveals a nonfunctioning left 
kidney. 

under spinal anesthesia, a left rectus rnersion was made and the pentorreum opened. Numerous 
adhesions nere encountered; these were separated. There was distinct infiltration of the 
peritoneum on the left side. The posterior peritoneum was incised at the level of the bifur- 
cation of the iliac vessels, where the ureter was easily isolated. A large periureteral lymph 
node was palpated and easily removed. The ureter itself wms thickened to the diameter of a 
lead pencil, and could easily be freed to a point about .1 cm. from the bladder. Below' this, 
the ureter was normal in apirearance. The ureter was clamped at this point and cut. The 
distal part was then ligated. Tlic pioxinial part of tlie ureter was then brought up for a 
distance of about two inches and it was found to be completely replaced by solid tumor 
formation. The tumor-containing portion of the ureter was e.xcised. Abo\c this point the 
ureter was onlj' moderately dilated, not enough to decide against transplanting it into the 


METASTATIC CARCINOMA OF THE URETER IN CARCINOMA 

OF THE CERVIX 

Leo S. Drexler, M.D., Brooklyn, N. Y. 

(From the Depai'tment of Urology, Broolclyn Cancer Institute) 

T N 1933, we reviewed 50 cases of ureteral obstruction occurring in carcinoma of tlie cervix 
I at tlie Brooklyn Cancer Institute. IVe have reviewed the cases which have entered the 
Institute since that time and the case herein reported is the only one in which either at 
autopsy or operation metastasis to the ureter was discovered. 

Case Report 

Case No. 33674, L. E., was admitted to the Brooklyn Cancer Institute on July 7, 1947, 
with a diagnosis of epidermoid carcinoma of the cervix, Grade III. The patient was a white 
woman, 40 years of age. She complained of pain in the lower back, radiating to the left leg. 
Extreme frequency and dysuria were present. When she was admitted, her temperature was 
103° F., pulse 110, respirations 28. Extreme weakness and loss of weight were present. The 
patient had had two previous admissions to the hospital in 1947. All in all, she had received 
9,000 mg. hr. of radium, divided into two doses, and administered by uterine tandem with 
colpostat and cork. Between Nov. 15, 1946, and Feb. 3, 1947, she had been given 6,660 r. 
units of deep x-ray therapy. On Feb. 21, 1947, urologic examination revealed a normal 
bladder mucosa. Both ureteral orifices were normal and both ureters could be catheterized 
without difficult}'. Indigo-carmine injected intravenously returned in four minutes from both 
sides in good concentration. X-ray of the urinary tract and bilateral pyelography were 
negative. It was noted that there was a bifid renal pelvis on the right side. Following com- 
pletion of the deep x-ray therapy, the patient was discharged from the hospital on June 1, 
1947. She was readmitted on July 7 with the complaints previously noted. The left. kidney 
was enlarged and tender and extreme lumbar spasticity was present. Pelvic examination 
disclosed the vaginal vault to be definitely contracted. The vaginal mucous membrane was 
pale; no ulcerations were found. The cervix was not palpable. On rectal examination, a 
mass the size of an orange could be palpated in the left parametrium. The urine was alka- 
line in reaction -with a specific gravity of 1.024. Microscopic examination revealed innumerable 
pus and blood cells. Blood count showed a hemoglobin of 14 Gm., 4,700,000 red blood cells and 
13,200 white blood cells, with polymorphonuclear leucocytes of 92 per cent and lymphocytes of 
8 per cent. The blood urea was 11.5 mg., creatinine 1.2 mg., sugar 130 mg. 

On July 9, two days subsequent to the patient’s present admission, urologic examination 
disclosed evidence of a subacute cystitis. The right ureteral orifice was normal. Extreme 
bullous edema was noted at the left ureteral orifice. The ureteral catheter was obstructed on 
this side, at a point 2 cm. from the vesical orifice, and the obstruction could not be overcome. 
The right ureter could be catheterized without difficulty. Indigo-carmine injected intra- 
venously returned in three minutes from the right ureter in good concentration. There was no 
return of the dye from the left side. 

Intravenous urography at this time revealed a large, nonfunetioning kidney on the left 
side. The right pyelogram was normal. 

The temperature remained elevated in spite of the administration of sulfonamide therapy 
and large doses of penicillin. Pain and tenderness in the left renal area persisted and a 
diagnosis of ureteral obstruction, with secondary pyonephrosis, was made. A left nephrostomy 
was decided upon. On Aug. 8, 1947, the kidney was explored under spinal anesthesia. At 
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bowel, especially since the ncpliroslomy tnbe was to be left functioning. The posterior peri- 
toneum was then closed with No. 00 chromic catgut sutures. The sigmoid could be easily 
mobilized and the ureter was transplanted into the bowel by the technique of Coifey. The 
sigmoid was then fixed to the posterior jjeritoneum by means of two interrupted sutures of 
No. 00 chromic catgut. A cigarette drain was inserted info the abdomen and the wound was 
closed in layers. 



Fig. 5 . — Section through periureteral lymph node showing complete replacement by tumor and 

fibrous tissue. (X210) 

Pathologic Peport (Dr. Herman Balker) . — Left ureter : Section through the ureteral wall 
shows marked widening and replacement of the museuar layer by fibrous tissue. There is no 
recognizable mucosa. All the layers are widely invaded by nests of atypical cells of the 
squamous-cell type. The nuclei are hyperchromatic and show marked variation in size and 
shape. Large areas are necrotic. 

Diagnosis . — ^Metastatic squamous-cell carcinoma to the ureter of uterine cervical origin. 
Section of a periureteral lymph node shows complete replacement of lymphoid structure by 
sheets of metastatic squamous cells. 

There was very little postoperative reaction. On the tenth postoperative day the 
nephrostomy tube was clamped. Passage of urine through the rectum was noted almost 
immediately. At this time the nephrostomy tube was removed. The patient was out of bed 
and up and about the ward, apparently doing well. On Oct. 21, the twenty-fifth postoperative 
day, the temperature rose to 104° P. The patient complained of pain in the chest and was 
extremely dyspneic. An x-ray of the chest taken the following day revealed the presence of 
a bronchial pneumonia associated with partial atelectasis of the left lung. With this the 
urinary output began to decrease and blood chemistry on October 2G disclosed 100 mg. of 
urea nitrogen. Intravenous glucose, penicillin, and then streptomycin were given. However, 
the patient appeared toxic and the temperature continued to run a septic course. She ex- 
pired on November 15. Autopsy could not be obtained. 










VAGINAL CARCINOMA IN A GIRL 14 YEARS OF AGE TREATED 

BY RADIATION 


R. S. SiDDALL, jM.D., Detroit, 

(From Harper Hospital and Wayne University College of Medicine) 

Q INGE primary carcinoma of the vaginal wall is relatively rare, it is not surprising that 
^ liardly half a dozen instances have been reported in patients 20 years of age or under. 
Moreover, too few of those reportsii - are recent enough and in sufficient detail for use as 
a guide in treatment. It is true there are to be found in the literature a limited number of 
individual case records concerning women of more advanced age, and also a few small 
series of primary vaginal carcinoma.^-o In the latter the results almost without exception 
have been poor, though here, as in other malignancies of the female generative organs, a 
most important factor appears to have been delay in seeking advice. Even in early or 
relatively early cases, however, the low suiwival rates have failed to demonstrate definitely 
an efficient method of treatment, and surgical removal versus radiation is still considered 
debatable. Recently the argument seems to have been running in favor of radium plus 
deep x-ray therapy, particularly if the dosages can be made large, but much is yet to he 
learned before the situation can bo considered satisfactory. Consequent!}', this case is of 
interest not only for its rarity, but also because it offers some additional data regarding 
therapy. 

This girl was first seen on Alay 9, 1942, two weeks before her fourteenth birthday. 
Approximately regular vaginal bleeding, thought to be menstrual periods, had begun about 
eighteen months before. A few months before examination, however, bleeding had become 
almost continuous, though never profuse. Otherwise the history was unessential, as was 
also the examination except for the pelvic findings. The vagina admitted one finger, with 
which an irregular, soft mass was x^alpated in the upper part of the vagina. The possi- 
bility of a malignancy involving the cervix was susjjected, and exposure by speculum per- 
mitted removal of a small piece of tissue. Microscopic sections from this showed advanced, 
medullary, squamous cell carcinoma. 

On May 22, 1942, examination revealed a fungating growth about 3 cm. in diameter 
arising from the vaginal wall anteriorly and to the right, just below and not involving the 
cervix uteri. The elevated portion of the growth was curetted away, and 100 milligrams of 
radium in containers was tightly packed against the lesion. Examination of another jiiece 
of tissue confirmed the previous diagnosis. Radiation treatment was continued as described 
below : 

First Series. — May 22, 1942. One hundred milligrams of radium in suitable containers, 
screened by 1 mm. brass and 1 mm. hard rubber were placed directly against the vaginal car- 
cinoma, the surrounding structures being protected by a lead plate. The dose amounted to 
3,000 milligram hours. From May 25 to May 28 supervoltage roentgen therapy was given 
extemally through two portals, one anteriorly and one posteriorly, for the purpose of cross- 
firing the pelvis. A dose of 300 r in air was given altematingly over each portal with an 
intensity of 20 r per minute at a distance of GO era. string target distance. Each portal 
measured 20 by 25 cm. The quality of the roentgen rays was that obtained with 500 kr'. con- 
stant potential, 7 mm. Cu., 3 mm. Ah, and 5 mm. celluloid. The total dose per portal thus 
amounted to GOO r in air. This was calculated so as to correspond, by including the per- 
centage of transmission from the opposite portal, to a biologic dose of 100 per cent skin 
unit dose. 
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Summary and Conclusions 

Although it has long been recognized that ureteral obstruction with secondary renal 
infection and uremia is the common cause of death- in carcinoma of the cervix, there is con- 
siderable variance of opinion as to the mechanism of this obstructive process. It has been 
argued by many authors that fibrosis of the lower ureter follows radiation therapy in many 
instances. There is no doubt that fibrous tissue reaction does take place. However, this 
process of desmoplasia is a common reaction in carcinomatous invasion and it occurs ivith or 
without radiation therapy. The tumor spreads to the periureteral lymphatics and compresses 
the ureter. Involvment of the ureter itself is rare. Its occurrence suggests metastasis to the 
lymphatics within the ureter itself. 
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Statistics show that in the State of Michigan the maternal death rate has been re- 
duced from 10.47 in 1900 to 1.18 in 1946; and this improvement is nation-wide. This repre- 
sents a significant scientific achievement. The use of the sulfonamides and, more recently, 
penicillin has resulted in the most marked decrease in infection as a cause of maternal deaths. 
But other factors are of importance in reducing maternal deaths, including the increasing use 
of blood transfusion, hospitalization for delivery, better understanding of the mechanism 
of labor, and improved prenatal care. There has also been a significant and striking decrease 
in infant mortality; in Michigan, the infant mortality rate in 1940 was one-fourth of that in 
1900. While much of this decrease in mortality (in the first year of life) is credited to the 
pediatricians, the obstetricians are more directly responsible for the decrease in neonatal 
mortality. At present, prematurity is the chief factor in deaths in the neonatal period. 

The increasing emphasis on prenatal care is one of the important factors in improving 
obstetric practice; it is a relatively recent development, the present standards for prenatal 
care having been developed in the last ten years. The great increase in hospital deliveries is 
also an important factor, as it is only in properly equipped hospitals that the risk from un- 
forseen complications of labor can be reduced. There are some disadvantages of hospital de- 
liveries, such as, in some instances, unwarranted interference with the mechanism of labor, or 
overseparation of mother and child, with lowered incidence of breast feeding, but such dis- 
advantages can be overcome. There is a tendency toward preventing undue prolongation of 
labor by the use of episiotomy and outlet forceps. While it may be found that these pro- 
cedures are not always desirable, they have so far resulted in shortened labors, less exhausted 
mothers, arid fewer maternal birth injuries. Early ambulation of obstetric patients has come 
back to obstetrics through the results of early ambulation in surgical operations, but the true 
value of this procedure cannot yet be established, probably not for another decade or two. 
However great the gains in obstetrics have been, there are many problems to be solved in 
the future. Harvey B. Matthews. 



INTRA- AND 


EXTRAUTERINE PREGNANCY 


0. D. MAcCALLUi\r, M.D., and Charles J, Harkrader, Madison, 
West Virginia, and Abingdon, Virginia 

I T IS tlie purpose of this paper to report a case of combined intrauterine and interstitial 
pregnancy in which the intrauterine pregnancy’ proceeded normally after resection of tlie 
cornu of the uterus, and eventuated in the delivery bj’ cesarean section of a normal baby. 

T. L., a 28-year-old Negro female, was admitted to the Charleston General Hospital, Jan. 
30, 1947, with severe paraumbilical and right lower quadrant abdominal pains. Following the 
onset of her pains, she liad been given a dose of castor oil by her mother and had vomited once. 
Shortly after the onset of the pain, she felt faint. There had been no definite shoulder pain. 
Her bowels had not moved since the day prior to admission, and there were no urinary com- 
plaints. There was no vaginal bleeding, and she did not think she was pregnant. She had had 
a normal four-day menstrual period beginning Nov. 18, 194G. On Dec. IS, 1946, she had had a 
scant two-day period. From Jan. 18 to Jan. 22, 1947, she had had an apparently normal 
period. She stated that two weeks before admis.sion she had felt “poorly” and her family 
physician had made a diagnosis of pleurisy’. One week before admission she had fallen down 
a flight of stairs injuring her back. Since then she had remained in bed most of the time. 
She had six children, the youngest being 6 months old. There had been no miscarriages, op- 
erations, nor serious illnesses. The family’ history’ was pertinent only in that her mother had 
had one set of twins. 

Physical Examination . — The patient was a well-developed and well-nourished Negro wo- 
man with obvious abdominal distress and marked pallor of the mucous membranes. The temp- 
erature was 99° F., pulse 86, and the blood pressure 120/80. The abdomen was moderately 
distended. There was gencrabzed abdominal tenderness with muscle guarding present over the 
lower abdomen, and marked rebound tenderness. There was no vaginal bleeding. The cervix 
was isale, firm, smooth, and closed. Because of marked tenderness on examination, the body’ of 
the uterus could not be well outlined. One examiner thought that there was a mass adjacent to 
the uterus in the right side of the lower part of the abdomen. 

The hemoglobin was 49 per cent (Hayden), erythrocytes 2,500,000, leucocytes 15,000. 
with 82 per cent neutrophiles and 18 per cent lymphocytes. Urinalysis showed no abnor- 
malities, 

A diagnosis of ruptured ectopic pregnancy- nas made, but the possibility of secondary 
hemorrhage from a ruptured spleen was also considered. 

Blood transfusions were administered and operation was performed after the patient had 
received 750 c.c. of blood. The abdomen was entered through a subumbilical left paramedian 
incision. On opening the peritoneum a very- large quantity- of clots and fresh blood was en- 
countered. The uterus was enlarged approximately to the size of a ten weeks’ pr^nancy, and 
was quite soft. Arising from a broad base at the right cornu of the uterus was an egg-shaped 
mass measuring approximately 6 by 5 by 4 centimeters. The right tube joined tliis mass an- 
teriorly at its junction w-ith the uterus. A narrow segment of omentum was attached to the 
apex of the mass, and beneath this there was active bleeding from a small perforation. The 
right tube was thickened and congested. There was a corpus luteum cyst in the right ovary. 

The free blood and clots were removed. The attached omentum was doubly clamped, 
divided, and ligated. An assistant was able to control the bleeding by grasping the uterus 
proximal to the mass. The right tube was doubly clamped, divided, and ligated adjacent to 
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Second- Scries . — This consisted only of supervoltage roentgen therapy and vas given 
from Aug. 14 to IS, 1942. The technique of procedure was identical to that used in the 
first series. 

Third- Series . — Only intravaginal radium was applied. On Oct. 15, 1942, 50 mg. of 
radium, in suitable containers, screened by 1 mm. brass and 1 mm. hard rubber, were placed 
opposite the site of the carcinoma for a total dosage of 1,800 milligram hours. 

With the above treatment the tumor entirely disappeared about three months after the 
first two series. Two months later, however, it recurred as a small, pedunculated growth 
at the old site. This rapidly vanished following the second radium application, as described 
in the third series above. 

The patient was last examined on Dec. 30, 1947, at which time there was no evidence 
of further recurrence. The introitus and vagina easily admitted one finger for about 6 cm., 
up to the site of the former growth. At that point the vaginal canal was contracted down 
to a size of about 5 millimeters. With a probe in this opening and the finger in the rectum 
it could be determined that the vagina above opened up again, and the small but normally 
situated cervix could be felt. The uterus was about one-third the usual size, and the adnexa 
were not palpable. 

Of interest has been the ajjproximatelj’' normal jiubic and vulvar hair growth within a 
year or two after radiation. There has been rather little weight gain (from about 94 pounds 
to a maximum of 102 pounds), but the body contour has changed so as to resemble that of 
many women of her age. The breasts, however, are quite small, and there has been no sug- 
gestion of menstruation. Vaginal smears stained by the iodine vapor and the carbolfuch- 
sinio, 11 techniques have shown a persistent and marked estrogenic deficiency reaction of the 
vaginal mucosal cells. 
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In some of the cases of combined pregnancy, the uterus has been found enlarged at 
operation and has been removed. In others the uterus has been opened. This procedure could 
not conceivably do more than satisfy the surgeon’s curiosity. Occasionally a dilatation and 
curettage have been iierformed prior to a celiotomy for ectopic pregnancy, and an intrauterine 
pregnancy thus unnecessarily aborted.^ Such nii.stakeH may be avoided if one bears in mind 
the possibility of a combined pregnancy. In some cases, the intrauterine pregnancy will abort 
due to operative trauma, the influence of excessive intraperitoneal Iicmorrhagc, or other causes. 
In 3.0 per cent of cases, according to Dolan,2 and in 40 per cent, according to Morse,*! the 
intrauterine pregnancy will proceed to full term. 

Comment 

IVe have reported what we believe to bo the first recorded case of combined intrauterine 
and interstitial pregnancy. A brief discussion on diagnosis and management of this and sim- 
ilar conditions has been presented. 
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the mass. Using no. 30 cotton on straight intestinal nectlles, closely placed mattress sutures 
were taken anteroposteriorly through the uterus just proximal to the mass. The mass was then 
coned out of the uterus distal to the mattress sutures. The anterior and posterior muscular 
flaps thus formed were approximated with interrupted sutures of no. 30 cotton. Eeperitoni- 
zation was accomplished by tacking the right tube over this region with interrupted cotton 
sutures. The abdomen was closed in laj'ers without drainage. Blood was administered 
throughout the procedure (a total of 1,500 c.c.), the patient remaining in good condition 
througliout. 

Pathologic report by Dr. W. Putschar was as follows: 

There was a mass measuring 5 by 5 by 4 centimeters. On one comer section of the tube 
was continous with the mass, and that portion measured 2 centimeters. On the other surface 
there was a portion of omental tissue firmly adherent to the mass. On the opposite corner 
from the tube a fresh muscular surface was exposed. On section there was an amniotic cavity 
2 cm. in diameter filled with clear yellow fluid and containing a fetus 12 mm. long. The 
cavity was lined b}’ smooth membrane. The wall measured 0.5 to 0.8 centimeter. Tlie cavity 
apparently was mainly located in the interstitial portion of the tube, as evidenced by the sur- 
rounding myometrium. Lumen contained round, partly necrotic chorionic villi. There were 
laminated clots and fibrin present. The fairly thick mucosal wall was partly disrupted. 
Diagnosis: ruptured interstitial pregnancy in right tubal conler sealed off by omentum with 
fetus of about five weeks. 

Because of the enlarged, cystic uterus, it was felt at operation that there was combined 
pregnancy. Tliis impression was confirmed by the absence of vaginal bleeding at any time, as 
the decidua should have been cast off after removal of the ectopic pregnancy, had there not 
been a combined pregnancy. A positive Friedman test on the tenth and eleventh postoperative 
days served as additional confirmation. 

The patient’s hospital course was uneventful, and she was discharged on the twelfth 
postoperative day. 

She was followed in the outpatient clinic, and no complications developed. Because of 
the operative weakness of the uterine cornu, it was felt that ce.sarean section was advisable, 
so she was readmitted for operation twelve daj’s before her estimated date of confinement. 

On Aug. 13, 1947, she was delivered of a living 6 pound, 4 ounce female child by class- 
ical cesarean section. Partial left salpingectomy was performed simultaneously for the pur- 
pose of sterilization. She was discharged in good condition on lier tenth postoperative day. 

Discussion 

Combined intrauterine and extrauterine pregnancy is uncommon. Franks estimates 
an incidence of once in every 105 ectopic pregnancies. Since it is estimated that ectopic preg- 
nancy occurs about once in every 300 pregnancies, this would place the frequency of occur- 
rence of combined pregnancies at approximately once in every 30,000 pregnancies. There has 
been some confusion in review of the total number of cases. Sloat and Peterson,o in 1938, 
arrived at a total of 324 cases. In 1944, Studdiford and Speck, n using compilations of Mitra 
and Ludwig, estimated the total as being between 309 and 368 cases. A condition which is 
more unusual than combined pregnancy is interstitial pregnancy. TeLindeis states that prior 
to 1893 we have had to relj' on autopsy reports, but that subsequent to that time the literature 
has presented approximately 200 cases. Needless to say, both conditions are sufllciently rare to 
make the chance of their simultaneous occurrence almost negligible. E%‘en more remote is the 
possibility of such a combination resulting in the delivery of a viable child. 

The literature reviewed by’ tlie authors suggests that many cases of combined preg- 
nancy are mismanaged because the condition is not kept in mind. Active uterine bleeding docs 
not exclude an ectopic pregnancy’. There is danger in depending on curettage of the uterus 
and the finding of placental tissues in ruling out ectopic gestation. Tlie mortality’ rate has 
been highest in those cases in wliich the outstanding sy’mptoms have been tho.«e of intrauterine 
pregnancy.il 






CHOEIONEPITHELIOMA ASSOCIATED WITH NORMAL 

PREGNANCY 


Gilbert F. Douglas, ]\I.D., and 0 . M. Otts, Jr., Biraiingiiam, Ala. 

(From Department of Gynccologij, Medical College of Alabama, Division of the Universitg 

of Alabama) 

C IIOIUONEPITHELlOArA is a rare, and nsimlly iatal, disc asc occurring- about once in 
every 13,000 deliveries.! Fifty per cent of cliorionepifliclionias are preceded by liy- 
datidifonn moles and the remainder by abortions, with a few cases being associated with normal 
pregnancies. TJie infrequent appearance and grave prognosis of tliis condition warrant the 
reporting of an additional case. 

This patient, A. AI. 11., hospital No. 30,839, an IS-year-old Negro female, gravida ii, para 
i, delivered a normal child Dec. 9, 19JG. Normal menstrual periods were resumed in January, 
1947, and recurred at monthly intervals until Ataj- 17, 1947. .She was admitted to tlic JelTer- 
soii Hospital Sept. 21, 1947, complaining of lower abdominal cramps and bleeding. Exam- 
ination at that time revealed a i)regnancy of approximately two and one-half months, and a 
diagnosis of threatened abortion was made. She was treated witli sedation and bedrest and 
was discharged. The patient was readmitted Oct. 0, 1947, at which time she was again com- 
plaining of abdominal cramps and vaginal bleeding and was treated with sedation and bed- 
rest. Examination at this admission revealed several small ulcerative area.s on the anterior 
vaginal wall. She was next seen in the outpatient department one week later complaining of 
profuse vaginal bleeding that had begun during tlie night. Hemoglobin was 33 per cent, 
with 1,780,000 red blood cells, and she was admitted to the hospital where examination re- 
vealed multiple, friable lesions of tiie anterior vaginal nail that bled profusely when touehed. 



Eig-. 1. — Low Dower study of vaginal biopsy siiowing malignant trophoblastic cells, mostly 

•syncytial. 

Biopsie.s were taken and reported as chorionepithelioma. The x)atient at this time was aiJjjro.x- 
iinately four and one-half to five months pregnant. Fetal heai-t tones were heard, and a flat 
plato of the abdomen revealed a small fetal skeleton present. Chest plates showed the pie.s- 
enco of metastatic lesions in the lungs. At this time the jiatient complained of coughing 
with one episode of hemoptysis. 
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A total hysterectomy and a bilateral salpingo-oopliorectomy were done on Nov. 6, 1947, 
with spinal anesthesia. The patient stood the procedure well. The fetus, in spite of deep 
x-ray therapy, was still viable and was approximately five and one-half to six months old; 
it expired shortly thereafter. Blood studies on the fourth postoperative day revealed a 32 
per cent hemoglobin for which she received 1,500 c.c. of blood. Except for a small abscess 
of the skin and subcutaneous tissue in the lower end of the incision, her immediate post- 
operative course was uneventful. X-ray therapj' to the pelvis was continued, and radiation 
to the lungs begun. The patient had two episodes of hemorrhage from the vaginal implants 
wdiich required packing. Further x-ray studies revealed dilTuse metastatic infiltration 
throughout both lung fields. She had a rapid downhill course and died Dec. 4, 1947, on the 
twenty-scA'enth postoperative day. At the time of her death the patient had received a total 
of 4400 r to her pelvis directed through two anterior and three posterior ports, while 500 r 
had been delivered to her chest before she expired, 

Tho pathologic report in this case was extremely interesting. The placenta was examined 
closely by the pathologic department, and a small area of abnormal trophoblastic activity 
was noted in one villus. The remaining multiple sections through the placenta were entirely 
negative. Tumor cells were also found within a blood vessel of the uterus at the placental 
site. Eemaining sections through tho uterus were entirely negative. 

This case brings up the question of where the choriocarcinoma originated. This pa- 
tient had had a normal pregnancy ten months previous to the present pregnancy. She did 
not nurse her baby, and normal menstrual periods were resumed. We have no history of mis- 
carriage in tho ten months between pregnancies. It is quite unusual to see a choriocarcinoma 
associated with normal pregnancies. The first evidence of an abnormal condition in what 
seemed to bo a normal pregnancy was the appearance of vaginal metastasis when the patient 
was approximately three and one-half to four months pregnant. The prognosis in chorio- 
carcinoma is very poor. The treatment of choice is usually total hysterectomy, but even this 
in early cases offers a poor outlook. This patient on admission was in no condition to stand 
a major operative procedure. When the patient was finally in shape, a total hysterectomy 
was carried out in the face of pulmonary metastasis. 

Choriocarcinoma is a rapidly metastasizing tumor and very often primary lesions arc not 
found in the uterus.2 This is well demonstrated in this case because after multiple sections 
were made through the uterus only one area of malignant cells Avas noted and these were 
Avithin a blood A-e.ssel. The finding of malignant trophoblastic activity within a small area 
of the placenta leads us to suspect this as tlie primary lesion. 

This unusual case of chorionepithelioma associated with a normal pregnancy and prob- 
ably originating in the placenta is presented. 

This has impressed upon us very forcibly the necessity for serial sections in determin- 
ing pathology in obscure cases, otherwise this would not have been found in this case. 

We were unable to obtain an autopsy. 
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It was t])o opinion of tlic stntl’ that the treatment of choiee in this case would be total 
hysterectomy, but because of the severe anemia, she was not in condition for such a procedure. 
It wa.s therefore decided to build up the patient as ra2}idly as possible with transfusions and 



Fig. 3. — Section from the placenta showing ti ophobla.stic liyperplasla and anaplasia. (Low and 

high power.) 



Fig. 4. — Section fiom the uterus showing malignant cell.s within a blood vessel. (Low and 

high power.) 

supportive treatment. In the meantime, deep x-iay therapy to the pelvis was begun. She 
was given 3,500 c.c. of blood during the next twenty-five days before her blood picture at- 
tained a level liigli enough to make surgery possible. Chest plates taken at weekly intervals 
showed definite metastatic lesions in the chest that were progressive in nature. 



EPISIOTOMY SCISSORS 

l^HEI) IIaUFKECT, I-IOITSTOX, TEXAS 


■^HBSE scissors sire designed to facilitate the performance of ei)isiotoniy, to reduce the 
amount of blood loss, to judge better the extent of the incision necessary and to protect 
tlic fetal head. 

Conventional scissors used for episiotoinies cut forward, and must be directed downward, 
or down and laterally, depending upon the type of episiotomy. The handles do not con- 
form to the fetal head as the latter bulges between the labia. In a forceps delivery, there 
is a more obvious interference by the handles of the forceps. 

To offset these .difficulties, episiotoinies are often done early before crowning, or be- 
fore the forceps are applied. In such in.stnncc.s, there must be an increase in the amount 
of maternal blood loss due to the increased interval from the time of the episiotomy to the 
time of its repair. Also, the presenting part does not bring sufficient pressure to bear upon 
the perineum to reduce the local blood supply. The opposite of the latter is clearly dem- 
onstrated when forceps are applied and the episiotomy is made as traction is applied to the 
forceps. 

An episiotomy done early with ordinary scissors ma}’ be either too short or too long. 
It is more difficult to judge the relationship of the size of the fetal head to tlie give of the 
perineum. 

This new type of scissors consists of two blades which make an acute angle with the 
handles. The internal blade (Fig. 1, B) terminates in a blunt tip. 



When holding these scissors in the conventional manner, the operator cuts in a direction 
toward himself. The thumb grip controls the external blade (A) which conies in contact 
with the skin surface of the perineum. 

These scissors permit the operator to do the episiotomy at a later period, when n- 
head is crowning in normal deliveries or when forceps arc used. This is due to the fact that 
the handles of the scissors point almost perpendicularly to the skin surface of the perineum, 
away from the presenting part or handles of the obstetric forceps. 

The blunt-tipped internal blade (B) is directed between the fetal head and the perineum 
with pressure toward the perineum. This avoids injuring the fetal head. There will be no 
need to insert a finger into the vagina to guide the blade. 

I have employed this instrument for almost two years at St. Joseph's Infirmary. 

1213 Gray Avekue 
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PENICILLIN TREATMENT IN PRENATAL SYPHILIS 

CoxRAi) li. Gossels, ]\IouNT .Iacksox, Va. 

'T^llE imporUinco of penicillin treatment in syphilis is well established. Numerous reports 
I prove the advisability of penicillin treatment in different phases of this disease, although 
no uniformity of opinion has been reached about dosage and best time for treatment. How- 
ever, there seems to be no doubt about the effectiveness of penicillin in prenatal syphilis as 
to rc.sults for mother and child. 

The following case history illustrates the changes in treatment and outlook very clearly: 

Mrs. M. N. was 35 years old when she saw me the first time in 1945. She had recently 
delivered a stillborn baby, four weeks before term. Not satisfied with the diagnosis "kidney 
trouble ’ ’ given to her ns cause of the stillbirth, she requested a general checkup. Her history 
did not reveal any<vencreal infection. On questioning, slie remembered that her mother had 
some positive blood tests years ago, but no details were known. She never was sick. In 1939 
she had married. Her husband had never seen a doctor. 

Her obstetric history was: her first pregnancy occurred in 1940, and resulted in delivery 
ai term. Baby died at the age of one year. Her second pregnancy in 1941, was terminated by 
abortion in the third month of pregnancy. Her third pregnancy, in 1943, was terminated in 
the sixth month. In 1945 she delivered a stillborn baby one month before term. In 1941, 
when the first baby died, a positive Kahn test was found and treatment started. This treat- 
ment was continued over two and one-half years, with an interruption of four months. Three 
blood tests wore taken during this period, but details were not available. The first baby was 
treated, too, as soon as during a ‘‘throat infection” the syphilitic origin was established. The 
result of blood tost when treatment was discontinued is not known. Length of treatment and 
dosage apparently were not sufficient. 

The general checkup in 1945 was completely negative. There were no signs of syphilis 
present, Kahn test was positive. Antisyphilitic treatment was given, and continued with the 
cooperation of the patient. In October, 194G, she became pregnant again. At that time the 
Kahn test was still positive. In February, 1947, twenty-four injections of Mapharsen (14.4 
Gm.) and 30 injections of bismuth subsalicylate (4.0 Gm.) had been given. In February. 
1947, the fourth month of her pregnancy', penicillin treatment over ten days with 2,800,000 
units was given. No further treatment afterwards was considered necessary. In July, 1947, a 
normal girl was delivered, hfothor and baby are in good health at the time of this report, 
fourteen montlis afterwards. 






TAULE 1. SEItOLOGlC 

Tests 




MOTHER 

baby 



1 

1947 



1 1948 

1947 j 1948 

12/22 

plus 

4/24 

plus 

12/5 

plus 

4/28 

doubtf. 

0-1-1 

0/12 7/15 8/1 

plus plus doubtf. 

4 u 2 u ±2 3 

9/2 

neg. 

12/2 

neg. 

6/1 

neg. 

7/16 1/2P 
neg. neg. 


The serologic tests are shown in Table I. The first sign of a change in the serologic 
tests was evident in April, 1947, two months after penicillin treatment. But the serologic test 
did not change to negative before September, 1947, seven months after penicillin treatment 
and stayed negative thereafter. The good health of the normal baby and the continuance 
of the negative serologic test in the baby is a gratifying result for the long treatment the 
mother undertook. Four times pregnancy resulted in death of the baby or fetus, respectively. 
The fifth pregnancy gave the 37-year-old woman a healthy baby. The effectiveness of peni- 
cillin treatment in prenatal syphilis is corroborated by this case. 
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aot any projection on the peritoneal aspect and nothing that could be palpated. During 
a laparotomy late in obstructed labor, the junction of the two segments is not a noticeable 
thing and it certainly does not project on the surface of the uterus. Such operations are 
rare in this country, but Dr. Mahmoud Ismail Boy, Professor of Obstetrics in the University 
of Cairo, in a personal letter, says, “As regards my opinion about the ‘projecting’ ring sf 
Bandl at the junction of the upper and the lower segment, I can say that I have done 
cesarean sections often for women long in labor in whom the lower segment was over- 
stretched but I did not notice or feel such a projecting ring. In many cases the top of 
the bladder' was high enough to be felt as a ridge.” There are several excellent specimens 



Fig-. 1. Pig. 2. 


Figs. 1 and 2. — Two sketches from a postmortem specimen to show that the ring of 
Bandl does not form a palpable ridge but the raised edematous bladder does form an easily 
palpable mass which rises during labor. 

of the uterus in tonic retraction in the famous Mahfous collection in the museum of the 
Easr el Aini Medical School in Cairo, which confirm my views that it is improbable that 
anyone has ever palpated the junction of the upper -with the lower segment or felt it as a 
projecting ridge. Tet, for years it was taught that the retraction ring could be palpated 
through the abdominal wall and could be noticed to rise higher and higher in the lower 
abdomen while the patient was watched. In my opinion the ridge which they palpated 
was the top of the edematous bladder which is attached to the lower segment and would 
certainly be found to get higher as the obstructed labor progressed. Figs. 1 and 2 from 
a postmortem specimen in the Mahfous collection show that this is the truth. 

The upper segment having become retracted and thick and the lower segment thinned, 
nothing will' get them back to their normal state except the delivery of the baby and 
the involution of the uterus. No drug could possibly alter this condition back to the nor- 
mal and, thus, as a corollary, if the use of a drug such as morphine appears to alter a 
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Uterine Overaction and Its Nomenclature 

To the Editor: 

I am addressing this letter to you hecause the various types of overaction of the 
uterus are difficult to define accurately and different ivriters use the same name for dif- 
ferent clinical entitiesj this is especially the case when uterine rings are mentioned. 

In 1913 I read a paper at the Royal Society of ^Medicine entitled “The Contraction 
Ring as a Cause of Dystocia..” In it, scattered reports of cases were collected from the 
literature and I described a specimen which I had obtained by removing the unopened 
pregnant uterus from a patient in labor. In England, the condition is known as a con- 
traction ring; in the United States, Rudolpli and Ivj* call it a constriction ring. I think 
the term contraction ring has the advantage that, in midwifery, contraction is followed 
bj* relaxation sooner or later. 

At present, the terminology used to describe the various types of uterine rings is in 
a chaotic state; Rudolph and Pieldsi state that the various current names are: ring 
of Bandl, contraction of the ring of Bandl, contraction ring dystocia of White, retraction 
ring dystocia of Pride, simply contraction or retraction ring, uterine contraction ring and 
constriction ring of Rudolph. Pierce Ruckers states that I was the first to differentiate 
a contraction ring from a retraction ring. This is the reason why I am writing to you 
on the sub.iect, as I do not seem to have made the differences clear; as an example, T 
need go no further than the same page of Pierce Rucker’s paper where he quotes H. W. 
Johnson’s contribution on “Delay in Labor Caused by Atild Degrees of Bandl ’s Ring.” 
In my oi^inion, this is an impossibility as the retraction ring of Bandl could never cause 
delay in labor. 

In obstructed labor, the fetus acts as a .splint which keeps the length of the uterus 
constant and, since each contraction in the second stage of labor is followed bj' slight 
retraction, it follows that in the course of hours the upper segment becomes retracted and 
thicker; since the fetus is keeping the length of the uterine cavity constant, the lower 
segment must become thinnei’. There is no other way for the upper segment to become 
thicker while the length of the uterus remains constant except by thinning of the lower 
segment. The importance of the fetus acting as a stretcher and maintaining the length 
of the cavity of the uterus is stressed, as it is an important part of the process of ob- 
structed labor. It is interesting to speculate Avhat would occur if the fetus were absent, 
as in the utterly improbable case of the uterus trying to expell a large hydatidiform mole 
through an occluded. cervix. 

Seeing that the essential condition of the uterus of obstructed labor is one of retrac- 
tion, it is usual to call it “tonic retraction of the uterus,” altliough, unfortunately, it is 
sometimes referred to as “tonic contraction.” This is a misnomer as, in midwifery, con- 
traction suggests a subsequent relaxation which never occurs in the uterus of obstructed 
labor, so it is better to speak of either the uterus of obstructed labor or tonic retraction. 

Tonic retraction is a slow process taking six or more hours in the second stage to 
develop. Except in the rare cases of pathological obstruction of the ceivix (e.g., a cerrdcal 
fibroid), tonic retraction does not occur in the first stage of labor or when the membranes 
are intact; it is a late second-stage phenomenon and is caused by disproportion. The 
mother 's general condition is bad, with raised pulse and temperature, the abdomen is very 
tender and, per vaginam, the presenting part has a big caput and is fixed. As the pla- 
cental site is continuously retracted, the fetus dies from lack of oxygen and so the fetal 
heart is never heard during tonic retraction. 

The junction of the retracted, thickened upper segment with the thinned, tense, dis- 
tended lower segment is the retraction ring or ring of Bandl. The thickened upper seg- 
ment takes 2 cm. or more gradually to merge into the thinned lower segment, but there is 
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Textbooks tell us that one of the causes of tonic retraction is the use of stimulants 
to uterine action, such as ergot or Pitocin, but this is improbable. Tonic retraction is 
essentially a slow process and insidious in its onset, whereas, the action of Pitocin is 
prompt. It is possible that oxj'tocic drugs may increase the force of uterine contractions 
and so, in the presence of an obstacle to delivery, make the onset of obstructed labor 
quicker than it otherwise would have been, but that is all. In the absence of disproportion, 
all that oxytocics could do would be to produce an irritated uterus, i.e., a generally con- 
tracted uterus where the whole uterus is contracted but there is not any thinning of the 
lower segment. Another way in which a generally contracted (irritated) uterus can be 
produced is by manipulations, for example, when attempts are made to dilate the cervix 
manually or when the forceps is applied to the head above the brim and unsuccessful 
efforts made to deliver the child. In such patients, it is sometime.s found that the uterus 
does not relax and such a case can easil}' be mistaken for one of tonic retraction, hut, 
after an interval, the uterus is found to be contracting and relaxing normally. A little 
consideration will show that tonic retraction could not have been present in such patients 
because it comes on gradually and is never followed by relaxation or by normal uterine 
action; also, the lower segment is not thinned or tense and the general condition of a 
patient with a generally contracted uterus remains good. Morphine will assist an irritated 
uterus to become normal again more quickly than it otherwise would. Although the long- 
continued contraction of the irritated uterus makes it feel hard, the contraction does not 
seem sufficient always entirely to stop the circulation through the placental site and so 
a living child may be obtained after an interval. In tonic retraction 'the circulation' 
through the placental site has failed and so the child is dead. 

A contraction ring is a localized contraction of the uterus which frequently forms 
over a depression in the child ’s outline but may be below the child. It occurs in the first, 
second, and third stages of labor and even before there are signs that labor has started. 
Hence, it is not the result of labor obstructed by disproportion, and, if disproportion hap- 
pens to be present, its presence is a coincidence and not a causal factor. The body of the 
uterus above the ring continues to contract and relax as in a normal labor. The patient's 
general condition is quite good — several of my patients had a pulse rate of SO. The circu- 
lation through the placental site is maintained and so the child is alive. 

The cause of the condition is obscure; the causes mentioned in my original article 
are not truly etiological factors. A contraction ring does cause delay in labor. 

Occasionally a contraction ring can be palpated through the abdominal wall as a 

depression running across the lower part of the uterus. It is usually tender and some- 

times the patient states that she notices the discomfort of a uterine contraction first in the 
region of the ring. If the head is presenting, it is lifted up during a pain and so becomes 
more mobile from side to side as first described by Gilliatt. On vaginal examination, signs 
of disproportion are absent. In the majority of cases, the failure of traction by the for- 
ceps is the first thing to show that an abnormality is present. Moreover, when the for- 
ceps has drawn the head down, it recedes to its original level in the pelvis as soon as 

traction is stopped. The reason for this recession of the head is that the forceps pulls 

down the whole uterus containing the child and the resilience of the cardinal ligaments 
takes the uterus and its contents back to their original level as soon as traction is stopped. 
In a similar way, the head does not descend during a pain. These signs are an indication 
for passing the hand into the uterus when the ring will probably be felt round the child's 
neck. 

The treatment of contraction rings has been fully discussed by Rudolph in various 
papers and so will not be further touched on here. - 

CuPFOKD White. 

i 

97 Harley Street, 

London W 1. 

1. Rudolph, Louis, and Fields, Charles: Am. J. Obst. & Gynec. 53: 790, 1947. 

2. Rucker, Pierce: J. Mt. Sinai Hosp. 14: 576, 1947. 
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tonically retracted uterus into a normally acting one, it immediately proves that the uterus 
ivas. hot tonically retracted but that some other condition, such as an irritated uterus, rvas 
present. Morphine is most valuable in slondng uterihe action and thus preventing the 
rapid progress of retraction but it cannot alter the condition already established. If this 
is recognized, it will prevent people from stating that tonic retraction has been cured by 
any treatment other than the removal of the fetus that was splinting the uterine cavity. 



Fig. 3. Fig. 4. 

Fig. 3. — Mesial sagittal section of uterus with fetus In situ. The child was presenting 
by the shoulder, and a foot had been brought down in an unsuccessful attempt to perform 
version. The contraction ring can be seen running obliquely across the uterus. The upper 
uterine segrment is not thickened and the presenting part was not fixed in the brim of the 
pelvis. 

Fig. 4. — Mesial sagittal section of uterus removed during labor, showing contraction ring 
which caused dystocia. ' 

The end of untreated obstructed labor is death, either from exhaustion or from 
rupture of the uterus; it is perhaps justifiable to regard tonic retraction as Nature's 
method of killing fairly quickly a patient with an insuperable obstacle to delivery. For- 
tunately, secondary uterine inertia does not occur in the second stage of a labor compli- 
cated by bony obstruction; if it did, the patient’s agony would be prolonged for many 
days. Yet any examiner knows how frequently students state that there are two alterna- 
tives in a case of obstructed labor, either tonic retraction or .«econdary uterine inertia. 
Luckily, the statement is not true. 
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Cusmano, L.: DistrlToution of “A” Proliferative and “B” Regressive Nuclei in Cancer 

Tissue, Tiimori 37: 108, 1947. 

Cusmano reports in tins paper relative frequency of proliferative “A” and regressive 
“B” nuclei in five cases of cancer of the cervical canal, four cases of cancer of the intra- 
vaginal portio of the uterus, and in three cases of carcinoma of the fundus. 

The material was prepared by his crushing carniinacetic method and by Feulgen 
microchemic reaction for demonstration of timonucleinic acid. Ten different portions of each 
tumor were examined and cellular areas were selected for analysis. Frequency of mitotic 
figures appeared to be closely correlated with the amount of proliferative nuclei. Mitoses were 
practically absent from areas showing prevalence of regressive nuclei. 

Regressive nuclei were prevalent in the three cases of cancer of the fundus. Proliferative 
nuclei, instead, predominated in the five cases of cancer of the cervix, while in the cancer of 
the portio (which Italian pathologists classify separately from the cancer of the cervix) 
proliferative nuclei were more numerous in one case, regressive nuclei prevalent in the re- 
maining cases. 

No definite correlation was evident between degree of maturity estimated from the 
histologic pattern and distribution of proliferative versus regressive cells. 

Gemma Barzilai. 

Cusmano, L.: Mitotic Figures in Cancer of tlie Fundus and Cervix, Tumori 37: 185, 1947. 

Cusmano reports findings of mitotic figures observed in nine cases of cancer of the 
cervix and in three cases of cancer of the fundus, prepared with the crushing acetic-carmine 
method and Feulgen ’s microchemic reaction. 

Normal and abnormal mitoses have been found present in the material. Prophase, 
prometaphase, the long-lasting early phases of mitosis are frequent, anaphase, and telephase, 
the short-lasting phases of division of the nucleus into daughter nuclei (when details of the 
process are most evident) are rare. 

Neither propliase nor metaphase showed appreciable deviation from corresponding 
phases of division in healthy cells; tj-pical early aspects of prophase similar to the prolifera- 
tive “A” cell nuclei, but with some incipient dissolution of the nuclear membrane and more 
condensed appearance of the chromomeres were seen, as well as late prophase showing dis- 
solution of nuclear membrane and split chromosomes, and metaphase with evenly distributed 
chromosomes at the equator of the nucleus. 

Anaphase and telophase, however, ^Yere present showing atypical aspects: anaphase and 
tolephase with aploid, tetraploid and polyploid number of chromomeres, and also shonung 
definitely deviated features such as deletion of parts of the individual chromosomes, inver- 
sions, and translocation of single or multiple individual chromosomes, were seen. Altogether, 
196 mitoses were observed; 32 appeared normal,. 54 showed irregularities in the number of 
the chromosomes, but only 10 showed definite deviations from healthy nuclei, such as deletion, 
inversion, and translocation of chromosomes. 

This significant paper throws light on the interpretation of mitotic figures in cancer 
cells; it shows the similarity of proliferative “A” nuclei to early prophase and gives evidence 
of the rarity of mitosis showing features that can really be considered pathognomonic for a 
neoplastic growth. Gemma BAr.z,i.A7. 
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The Significance of the Nuclear Structure in the Vaginal Secretion Cells as a 

Means for Cancer Diagnosis 

To the Editor: 

The papers by Papanicolaou, G. N. (Am. J. Obst. &: Gynec. 51: 31G, 1946) and by 
.Ajtg, .T. E. (Am. J. Obst. & Gynec. 53: 609, 1947), which emphasized the importance of 
the nuclear characters for recognizing the neoplastic elements, stimulated me to extend my 
investigations, which had reached the study of the nucleus of the malignant cell (Tumori 33: 
10, 107, 178, 1947, and Quaderni di Clin. Ost. e Ginec. 2: 9, 1947), to an interpretative 
complement of the observations carried out in them. 

^Meanwhile, Papanicolaou took into consideration the cell as a whole, witli techniques 
not exclusively designed for nuclear examinations. I was stimulated by the observation that 
the complex of the characters denoting malignancy is indicated by abnormalities, specifically 
connected with the metabolism of nucleic acids. From the views expressed by Caspersson, T., 
and Santesson, L. (Acta Radiol. Suppl. 46: 1, 1942), and by Koller, P. C. (Nature 151: 
244, 1943, Brit. ,T. of Cancer 1: 38, 1947, and Symp. Soc. Exper. Biol. 1: 270, 1947), I 
reached the conclusion that the neoplastic cells are recognizable from the structure of the 
resting nucleus. This is distinguishable in two main phases, i.e., when they are over- 
charged with thymonticleic acid (termed A, with small and not always recognizable 
nucleoli), and undercharged with thymonucleic acid (B, with well-developed nucleoli). It 
■is clear that the former corrc.spond to the prophaselike cells noted by Papanicolaou. Gen- 
erally speaking, my^ conclusions do iiot differ from those expressed by the American author. 
Only I go further, interpreting the A nuclei as the resting stages of proliferating cells, 
and the B ones as belonging to cells in a prenecrotic stage. Finally^, I proved that both 
cellular types are generally mixed together in a tumor, so that I do not, therefore, agree 
that the B cells are typical for distinct tumors. The o])servation of mitoses does not often 
offer any' particular interest for diagnosis, owing to the rarity of the mitosis itself and 
its frequent normality. 

Tlie technique used by myself is based ui)on the compression, as adopted by the chromo- 
some investigators and not on the simple smear. By' this means, the cells (previou.sly 
fixed with two-thirds 96 per cent alcohol, one-third acetic acid for many' hours, where the 
secretion may' remain indefinitely, practically' without damage) are transferred into a drop 
of saturated acetic solution (50 per cent acetic acid in distilled water) and carmine 
powder. The mateidal must remain there for one to two hours. Later, by' means of a 
pipette, it is transferred to a slide, previously' covered "with a thin film of egg albumin and 
dried. A cover slip is put on and pressed down without smearing. Finally, by' means of 
a needle, the material is crushed and the .superfluous liquid absorbed with blotting paper. 
This preparation must be observed by green light. A technique is also employ'ed for 
making the slides permanent, which is too long to refer to here. The microscopic field 
offers for observation naked nuclei, in the best conditions for revealing the finest struc- 
tures. The Feulgen reaction can be substituted for the acetocarmine. 

The technique used by' other authors does not permit observation of the nucleus under 
favorable condition.s, because it gives only a general appreciation of the cell as a whole. 
For that reason my technique may be more advisable, owing to the fact that the diagnostic 
characters are seen chiefly in the nucleus. 

The technique which I have described mu.st be considered, therefore, as a specializa- 
tion ^f that proposed by Papanicolaou, who was the first to give consideration to the 
value of the cellular sti-ucture for diagnostic purposes. 

This method has been used with success for making diagnosis of uterine tumors. 
Up to the present time, the results of the nuclear diagnosis are in agreement with the 
histologic and chemical features. L-md Cusmano. 

Cmnica Ostetrica e Ginecoeogica 

deijLa Univeksita m Parma 

Italia 

May 18, 1948. 
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the cecum was involved. In a study of the pathologic specimens at the Clinic, two specimens 
of endometriosis of the cecum were found, wliich clinically could not be distinguished from 
carcinoma. 

In ’the case reported, tlie patient was a woman 20 years of age. Her menstrual periods 
had been regular, the flow lasting four to five days. Por six years before admission to the 
Clinic, she had had premenstrual pain that had subsided wlien the flow started. At the time 
of the last menstrual period before admission, pain had been more severe and was accom- 
panied by abdominal tenderness that localized in the right lower quadrant. Six days before 
admission, pain recurred, at first generalized over the lower abdomen, then localizing in the 
right lower quadrant, accompanied by nausea and vomiting; two days later, the regular men- 
strual period began. On admission to the Clinic, nausea, vomiting, diarrhea, pain, and tender- 
ness in the right lower quadrant were present. The patient was -kept under observation for 
seven days, but, as nausea and anorexia persisted and there was slight pain and tenderness 
over the McBurney area, operation was done. The uterus was of normal size and jiosition, 
but showed a subserous fibroid on the posterior wall ; the left ovary was enlarged owing to 
a simple cyst from which clear fluid was expelled on puncture; no endometrial implants weie 
found. The cecum was bound in the pelvis by adhesions that ajipeared to be recently formed. 
There was a slight inflammatory reaction around the appendix and appendectomy was done. 
The base of the appendix was inverted. A hard nodule was ])alpated in the wall of the cecum 
and was considered to be possibly malignant. Immediate biopsy of a small section showed 
an endometrioma; and a local wedge excision including normal tissue well around the tumor 
was done. Ko further signs of endometriosis wei'c found. The patient made a good recovery; 
and subsequent menstrual periods have been normal and painless. Harvfa' B. "Matthews. 

Murphy, G. H., and DuShane, J. "W.: Mesodermal Blixed Tumor of the Vagina, Proc. StatT 

Meet. Mayo Clin, 23: 22, 1918. 

In the case reported, the patient was a child of 33 months of age. A year previous 
to her admission to the Clinic, blood had been noted around the vulva and examination showed 
a tumor of the vagina. This tumor was removed and reported to be histologically a botryoid 
sarcoma (rhabdomyoma). Eadium and roentgen-ray therapy was employed postoperatively, 
but there was a recurrence of vaginal bleeding after several months, for which more radiation 
therapy was employed. When admitted to the Clinic, the child showed no signs of distress. 
Examination showed a mass in the vagina, and at operation a soft polypoid tumor ws found 
to fill the vagina. Frozen sections showed a high-grade malignancy, but, as the tumor had 
infiltrated the vaginal wall, only local removal was done. The tumor had the appearance 
of a group of fused polyps — the typical “botryoid” tumor. Histologically, it consisted of 
myomatous-appearing network, with some cellular areas; some of the.se areas showed spindle 
cells with mitotic figures, others showed young striated muscle cells with some embryonic 
myoblasts; there was no cartilage or bone, but some areas of the tumor contained collagen. 
This is the first case of a tumor of this type observed at the Mayo Clinic. 

Mesodermal mixed tumors occur in the uterine body, the cervix, and the vagina. The 
reports in the literature on the nature and incidence of these tumors are confusing. The 
relative incidence ,of the tumors in the various sites is difficult to determine, but the vaginal 
tumors appear to be the most common. The vaginal tumors have been found only in young 
children, mostly in those under three years of age. The prognosis in mesodermal mixed 
tumors, whether of the uterus, cervix, or vagina, is bad ; the mortality has been given as 95 
per cent; the prognosis in the case reported is considered to be “extremely grave.” 

HARTOY B. MATTHEW.S. 

Grattarola, R.: Chromosomes and Nuceoli in Hiunann Cancer Cells During X-ray Treat- 
ment, Tumori 21: 321, 1947. 

In the Department for Cellular Pathology of the Medical School of Milano, Grattarola 
studied the nuclear changes occurring in human cancer during x-ray treatment with Peulgen, 
XJnna, and Barigozzi-Cusmano staining procedures. 
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Cusmano, L.: Nuclear Structures in Normal Villi, Hydatidiform Mole and Chorioneplthe- 
liomas, La Ginecologia Scritti in. Onore del Professor E. Cova. 

In this paper, Cusmano reports observations made on the chorionic epithelium of nor- 
mal placental villi, simple liydatidiform moles, and chorionepitheliomas stained with his own 
carminacetic dye and treated with Eeulgen microchemic method which reacts positively only 
with the timonucleinic acid present in the chromomeres. 

In normal villi, chorionic epithelium appeared to have uniform elliptical nuclei, with 
regular nuclear membrane, intensely ccolored and Peulgen-positive, regularly disposed gran- 
ules corresponding to chromomeres, and a single large, round, Feulgen-negative nucleolus. 

In the h3'datidifonn mole, nuclei show striking variation in shape; some are round, some 
are elliptic; most of them have a coarse chromoneme with intensely stained granules, giving 
a strongly positive Feulgen reaction, and one or two faintly stained and Feulgen-negative 
nucleoli. These nuclei definitely recall the ''A" nuclei of proliferative cells of neoplastic 
tissue. They show, however, a more marked content of timonucleinic acid. 

Among these proliferative nuclei, some identical with the regressive “B” cells of neo- 
plastic tissue are seen and faintly show chromomeres and large clumpy Feulgen-negative and 
intensely red-stained nucleoli. 

In the chorionepitheliomas, proliferative “A” nuclei and regressive “B” nuclei are 
evident and are identical to those seen in cancer tissue. Gemma Bauzilai 

Massey, E., Dockerty, M. D., and Masson, J. G.: Malignant Lesions of the Uterus Associ- 
ated With Estrogen-producing Ovarian Tumors, Proc. Staff Meet, hlajm Clin. 23; 
63, 1948. 

Two cases are reported in which adenocarcinoma of the uterine fundus was associated 
with an estrogen-producing tumor of the ovary — granulosa-cell tumor in one case and theca- 
cell tumor in the other, both of which showed areas of malignant degeneration. These two 
cases ‘bring the number of malignant lesions of the uterus associated with estrogen-producing 
tumors of the ovary observed at the Mayo Clinic to 15 cases. In 87 estrogen-producing tumors 
of the ovary observed at the Clinic, the incidence of malignant tumors of the uterus was 17.2 
per cent, or, excluding two cases of cervical carcinoma, 14.9 per cent. These figures are in 
close agreement with similar series reported by others. Several clinical and pathologic 
observations indicate that malignant lesions of the endometrium do not develop without 
accompanying hyperestrinism. Only one case has been reported (bj’- Fremont-Smith and 
his associates) in which proved malignancy of the endometrium followed prolonged estrogen 
therapy for menopausal symptoms. It is probable, however, that many women have received 
equally prolonged estrogen therapy without developing carcinoma of the uterine fundus. 
The occurrence of episodes of uterine bleeding in such cases often leads to discontinuance 
of the estrogen therapy or reduction in dosage. 

In the discussion of this report, Dockerty stated that, in the series of granulosa-cell 
and theca-cell tumors of the ovary observed at the Clinic in which the incidence of uterine 
carcinoma was 17.2 per cent, the incidence in 55 postmenopausal patients was 27.3 per cent, 
an incidence more than 100 times as high as would occur if the two lesions were merely 
coincidental. Granulosa- and theca-cell tumors of the ovary rarely recur after local re- 
moval or metastasize if well encapsulated at the time of operation; and uterine carcinoma 
is rarely associated with these tumors in patients under fifty years of age. Therefore, local 
removal of these tumors when encapsulated is indicated in younger women; but if the tumor 
is poorly encapsulated or ruptured or the patient has reached the menopause, panhystereetomy 
is indicated with postoperative roentgen-ray treatment only in the case in which there is a 
possibility or probability of peritoneal soiling with malignant cells. Harvet B. Matthews. 

Irons, W. E., Judd, E. S., Jr., and Dockerty, M. B.; Endometrioma of the Cecum, Proc. Staff 
Meet. Mayo Ciin. 22: 530, 1947. 

Endometriosis of the cecum is rather rare. In a review of 2,062 eases of endometriosis 
at the Mayo Clinic seen from 1923 to 1943, Masson and Canker reported 14 cases in which 
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Small doses were given, 15 mmg. daily for one week followed by maintenance doses 
of 15 mmg. each ■week. 

Alleviation of pain was observed, reduction in size and mobilization of the tumor it- 
self, as well as of the axillary lymph nodes. Microscopic examination revealed no changes 
whatsoever in the epithelial portion of the tumor which was studied with routine staining 
methods as well as ■with such special chromosomic stains as Feulgen and acetic carmine. 
Instead, the connective tissue was edematous, soft, with increased size of endothelial cells and 
increased amount of ground substance, a finding which may well account for the mobilization 
of the tumor, reduction in its size, and alleviation of pain, which symptoms may mislead to 
the interpretation of an action of the estrogen on the tumor itself. Gemma Barzilai. 

DeGiorgi, L.: Hydatidiform Mole. Hystopathology of the Placental Site of the Uterus, 

Archivio de Ostetricia c Ginecologia 52: 321, 1947, 

At the Lying-in Hospital of Naples, DeGiorgi examined the placental site in four 
cases of simple hydatidiform mole, for which hysterectomy was performed. The operations 
were done 2, 19, 37, and 45 days after expulsion of the mole. 

Placental site was no different from placental site in a normal pregnancy in Case 1. 
In the Cases 2, 3, and 4, however, a picture corresponding to Hertig’s syncytial endometritis 
was found. Giant cells, lymphocytic infiltration, marked regressive alteration in the vessels 
were present. In one case, invasion of the myometrium by endometrial islands was seen, 
but no invasion by hyperplastic or otherwise malignant trophoblast. 

Clinically, these three cases showed uterine subinvolution and stubborn bleeding. The 
histopathologic picture of the placental site explains those symptoms. In such cases, in spite 
of the pathologic nonmalignancy of the lesion, hysterectomy is the correct approach, especially 
after repeated and ineffective curettage. Gemma Barzilai. 

Crossen, Eobert J.: Primary Carcinoma of Bartholin’s Gland, Am. J. Surg. 75: 597, 1948. 

The author reports a case of carcinoma of Bartholin’s gland and reviews the literature 
of tlie 88 reported primary cases. He discusses the criteria offered by several •writers to 
identify such a primary tumor but does not offer enough details of the presented case to 
enable the reader to distinguish this lesion from a metastatic corpus adenocarcinoma. 

The clinical characteristics of the primary Bartliobn gland carcinoma, except for lo- 
calization, are similar to those of other vulvar tumors. S. B. Gusberg. 

Ayre, J. Ernest: Cervical Cytology in Diagnosis of Early Cancer, J. A. M. A. 136: 513, 

1948. 

The detection of early cancer is always a microscopic procedure. The author proposes 
an annual cytologic test to detect early carcinoma. In a series of cases of about 115 women 
who showed cells suggestive of carcinomatous tendencies when the spatula was used, single 
biopsies failed to reveal any evidence of carcinoma. In those cases which did have a com- 
plete conization of the cervix and serial sections of the squamocolumnar junction, 36 
preinvasive carcinomas were found and, in a still larger number, cells were found exhibiting 
the structure by cancer ^vithout a lesion large enough or definite enough to be labeled by 
the pathologist as a preinvasive carcinoma. The author concludes that the described cytologic 
method gives a sensitive indication of growth changes in the squamous tissues in the region 
of the junctional area, and it may be possible simply to scrape off a beginning area of growth 
in tissues, leaving no further evidence to be found in the tissue biopsy. William Berman. 

Gynecology 

Defendi, S.: Treatment of Adnexitis by Anesthetic Infiltration of the Hypogastric 

Sympathetic Chain, Folia Gynecologica 43; 3, 1948. 

Defendi reports 113 cases of pelvic inflammation treated by infiltration of the hypo- 
gastric chain. Acute, subacute, and chronic c.aaes were treated. The procedure was alike 
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‘ The material was obtained from 21 cases of cancer of the cervix, four cases of cancer 
of the vagina, five breast cancers, one cancer of the vulva, and two skin cancers. 

The above procedures are selective staining methods based on the fact that chromosomes 
are largely made up of euchromatin wliich chemically is timonucleinic acid mixed with a 
globulin-like substance’ and is different in its staining properties from the heterochromatin 
which is present in the nucleoli (plasmosomes) and in the cytoplasm, and is chemically made 
up of a less complex nucleoprotein called ribonucleinic acid mixed with some timonucleinic 
acid and a large amount of histones. Eucromatin and heterochromatin also differ in their 
morphologic structure: when fixed and stained, euchromatin appears disposed in tiny regu- 
lar discs connected by a delicate strand of a material called linin, which has practically no 
affinity for dyes. Heterochromatin is made up of irregular clumps. 

The content of euchromatin and heterochromatin varies in the nucleus according to dif- 
ferent phases of its development and life; it also varies according to the nature of the cell. 
Eucleoli, wdiich are made up of heterochromatin, appear most evident during telephase of 
mitosis when chromosomes become indistinct and disappear in the prophase when chromo- 
somes became condensed. This has been interpreted as an indication of exchange of material 
between euchromatin and heterochromatin. Heterochromatin provides the chromomeres with the 
material they need for reproduction, but this material which is chemically ribonuclein, must 
be transformed into timonuclein in order to be active. If the capacity to effect this trans- 
formation is lost, the cell loses its capacity to reproduce. If in a cell nucleus heterochromatin 
is prevalent, this means that the normal balance of transformation of ribonucleinic acid 
into timonucleinic acid is impaired, diminished, or lost. X-ray treatment aims at the de- 
struction of reproductive capacity of cancer cells: content and .disposition of ribonucleinic 
acid in the cell arc, therefore, a fair indication of the action of x-ray on cancer. By staining 
cells .with selective stains for ribonucleinic acid and timonucleinic acid, the action of x-rays 
on the cell nucleus can be followed during treatment. 

With all three staining methods, Grattarola could demonstrate that in cancer cells at 
rest timonucleinic acid is predominant and that during irradiation the euchromatin was sub- 
stituted progressively by the heterochromatin: chromomeres became less and less evident, 
active nuclei capable of reproduction were transformed into inactive, regressive formations, 
and this regression could be actually followed, step by step. The importance of this observa- 
tion can hardly be overestimated. 

Barigozzi’s method appears to be the simplest and quickest, so that it may become an 
exceedingly satisfactory means of investigation for the diagnosis of cancer as well as for 
estimation of the action of x-rays in malignancies. 

Stained ndth Eeulgen, timonuclein appears a more or less dai'k violet, depending on 
the amount present ; ribonuclein is not stained at all ; with Unna ’s method, ribonuclein ap- 
pears red, timonuclein violet; with Barigozzi’s and Cusmano’s method morphologic as well 
as staining differences are apparent. Cells with high content of timonucleinic acid, called 
“A” cells, show a well-defined nuclear membrane and chromomeres appear as distinct, in- 
tensely red granules, while nucleoli appear as light pink vesicular bodies. Cells with higli 
ribonucleinic acid content show an irregular nuclear membrane, a few hyperclii omatic clumped 
granules, and definitely dark-stained nucleoli. 

Intermediate types betwen the two above described extreme types are frequentlj ob- 
served in the first, stage of x-ray treatment and are an indication of how x-ray acts on cancer 
cells. The paper does not mention frequency and appearance of mitosis. 

Gemma Barzilai. 

Sirtori, C., and Grattarola, B.: Estren Effect in Breast Cancer, Tumori 21: 310, 1947. 

Observations on the effect of estren (dioxydiethyhydrostilbene) on cancer of the 
breast is reported by Sirtori and Grattarola of the National Cancer Institute in .Milano, and 
an attempt is made to explain clinical signs and s 3 ’mptoms following this treatment on the 
basis of the variation of the microscopic picture re%'caled in biopsies taken in sequence. 


Items 


The Twelfth British Congress of Obstetrics and Gynaecology 

To Be Held in the Friends Meeting House, Euston Eoad, 

London, N.W. 1, July 6, 7, and 8, 1949 

President: Sir Eardley Hollund. "j 58. Queen Anno Street, 

Hon. Secretaries : A. Joseph Wrigley. wKoyal College of Obstetricians & Gynaecologists) 
Ian Jackson. J London, IV.l. 

AYednesday, July 6. 

Morninff Session. 10:00 A.M. — (Cliairinan: The Pre.sideut) 

“itrodern Caesarean Section.” Introduced by Mr. C. McIntosh Marshall fLiverpool). 

Afternoon Session. 2:00 P.M. — (Chairman: Professor Hilda Lloyd) 

(1) Guest Paper, "Endometriosis.” Dr. Joe Meigs (Boston, Mass.). 

(2) "The Methods of Assay and Clinical Significance of Pregnanediol in the Urine.” 

Introduced by Professor C. P. Marrian (Edinburgh) and Dr. G. I. IM. Su'yer 
(London). 

8:45 P.M. — Eeception by the President and Council of the Royal College of Obstetricians and 
Gynaecologists at the University of London, Bloomsbury, W.C.l. 

Thursday, July 7. 

Morning Session. 10:00 a.m. — 

"Essential Hypertension in Pregnancy.” Introduced by Professor George AY. Pickering 
(London) and Professor F. J. Browne (London). 

Afternoon Session. 2:00 p.m. — 

(1) "The Management of Pregnancy in Diabetics.” Introduced by Mr. John H. Peel 

(London) and Dr. G. Douglas Matthew (Edinburgh). 

(2) "Hernia of Pouch of Douglas.” Introduced bj' iMr. Charles D. Read (London). 

8:00-10:30 p.m. — Eeception by the President of the Congress at the Zoological Gardens by 
courtesy of the Council of the Zoological Society of London. 

Friday-, July 8. 

Morning Session. 10:00 A.M. — 

"Modern Concepts in Diagnosis, Treatment, and Prognosis of Carcinoma of the Uterus.’ 

1. "The Diagnosis by A’'aginal Smear.” Dr. J. E. Ayre (Montreal). 

2. "Precancerous Cellular Changes in Carcinoma of the Cervix.” Professor Gilbert 

I. Strachan (Cardiff). 

3. "Prognosis Based on Biopsies.” Mr. A. Glucksmann (Cambridge). 

4. "The Operation of Pelvic Exenteration.” Dr. Joe !Meigs (Boston, Alass.). 

Afternoon Session. 2:00 p.m. — 

Discussion on Maternal Mortality. Introduced by Sir AA’illiam Gilliatt (London). 

7:45 P.M. — Congress Banquet in Guildhall 

Owing to the difficulties that exist at the present time in arranging hotel accommoda- 
tion travel, etc., all those who hope to attend are requested to apply as soon as possible to 
Ian ^Jackson, M.R.C.O.G., Hon. See., 58. Queen Anne Street (Royal College of Obstetricians 
and Gynaecologists), London, W.l. 
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in all cases. Bed rest during the whole procedure, 5 cm. of 1 per cent solution of Novocain 
were injected at intervals of three to four da 7 s, the number varying from six to eight in- 
jections. 

Acute and subacute cases were cured in about 50 per cent and showed amelioration 
in 40 per cent of the cases. Chronic cases remained unaffected. 

In the acute and subacute cases, spontaneous pain was almost immediately relieved and 
pain on palpation disappeared after two or three injections. Local signs such as swelling 
of the tubes and puffiness of the cul-de-sac also disappeared after a few injections, and 
temperature became normal in most of the cases. 

The author considers anesthetic infiltration as worth while trjung in the treatment of 
acute and subacute lesions of the female genitals. Gemma BARZimvi. 

Menstruation 

Markee, J. E.; Morphological Basis for Menstrual Bleeding, Bull. New York Acad. Med. p. 

253, April, 1948. 

An excellent exposition of the morphologic changes in endometrial transplants is pre- 
sented with their background pattern of hormonal stimulation and their resultant liberation 
of forces culminating in menstrual bleeding. 

The author presents a series of experimental observations in the monkey which indi- 
cate the probability that rapid regression is the first of a series of endometrial phenomena 
leading to menstrual bleeding. Gradual regression induced by gradual decrease in systemic 
estrogen, levels was not accompanied by bleeding; local estrogen application could prevent 
rapid regression and bleeding in the. face of systemic decline in estrogen levels. In all lines 
of observation, the bleeding phenomenon was constantly preceded by endometrial regression. 
This regression is thought to be dependent on withdrawal of the growth stimulus of estrogen 
and progesterone. 

The morphologic sequence outlined is that of endometrial regression and thinning with 
resultant increase in coiling of the coiled arterioles. There is then marked stasis of blood 
in these vessels and degeneration of the peripheral endometrium; liberation of a toxin from 
this degenerating tissue will then cause vasoconstriction in these vessels, and weakening of 
vascular walls results in leakage of blood when vasodilatation ensues. The phase of vaso- 
constriction is pictured as one which diminishes blood lo.ss. S. B. GuSBErg. 


Miscellaneous 


Valle, G.: Shape of Pelvic Brim in Northern Italian Adult Women, La Ginecologia 13: 
559, 1947. 


Valle examined the shape of the pelvic brim in 100 Italian women, including student 
nurses and housewives, in a small rural town of Northern Italy, using Thoms’ technique. 

According to Thoms' classification, the percentage of differently shaped pelves rated 
as follows: dolicopellic 6 per cent, mesatipellic 34 per cent, braclij-pellic 54 per cent, piaty- 
pellie 6 per cent. 

According to Turner’s index, dolicopellic pelves amounted to 21 per cent, mcsatipellir 
to 31 per cent, flat pelves to 48 per cent. 

This small series confirms the observation that in Europe the braclij-pelHc type prevails 
as compared to conditions in the United States where mesatipellic pelvc-s are most frequenily 


found. 

Survey of American and continnental literature is given, 
about the influence of nutrition on pelvic architecture. 


with speculative conclusions 
Gemma BARZirA.1. 
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The second group is that in which feeling of discouragement exists at present, in 
which we take the position that all we can do is palliate. In Stage m the salvage rate 
is low. In Stage IV we never have been able to do very much. 

There is some justification in the courageous experiment at Memorial Hospital. Today 
wo attempt surgery for these patients, but we must definitely ask ourselves the following 
questions; First, do we salvage appreciably any from a group of people who previously 
had no salvage? Second, do we make the patient more uncomfortable than we do with 
palliative irradiation? Third, is the operative mortality much greater? Fourth, what is 
the time of palliation? 

I note that in Dr. Eead’s Stage III group, 22 patients, none lived eighteen months. 
Dr. Healy will tell you that we have had many of these advanced cases, so-called, 
clinically speaking, who have lived eighteen months or longer. 

If we are going to evaluate this courageous experiment, we must ask ourselves these 
questions. 

Since September 15, all patients with cancer of the cervix, whether they have been 
Stage I, H, ni, or FV, who have entered the wards of Memorial Hospital, have been 
trated surgically. There have been only* three cases in which exploratory operation only 
has been done. They had unusual complications: one had deep metastasis in the liver, 
which is unusual, the second had complete involvement of the iliac vessels which infiltrated 
these particular structures, and the third had peripancreatic disease all around the upper 
abdomen. 

Dr. Brunschwig has objected to my term “hemitorsectomy,” but I think his term 
of “devisceration" is just as bad. This operation which includes pelvic lymphadenectomy, 
removal of uterus, tubes, ovaries, vagina, bladder and rectum, with transplantation of the 
ureters into the colostomy loop, includes to date 16 cases with 4 deaths, or a 25 per cent 
over-all mortality. This mortality could be corrected to 12.5 per cent because one patient 
died on the ninth day after a normal convalescence and autopsy failed to show cause of 
death; another died of causes unrelated to the operation. But the over-all mortality is 
still 25 per cent. 

I am not speaking critically of this “courageous experiment,” and not enough time 
has elapsed to evaluate it properly, but unless it fulfills the qualifications I have mentioned, 
it is merely an example of surgical calisthenics. We should not talk about it until enough 
time has elapsed to evaluate properly its merits or its faults. 

There is a very bad feature of this radical surgical procedure. Many aspiring sur- 
geons stand in hero worship of a great surgeon performing these technically remarkable 
“all American operations.” Very few hospitals, even in this city, are equipped to carry 
on such major surgery. These men, watching this radical procedure and getting the false 
impression that it is the proved and recognized treatment for carcinoma of the cervix, are 
going back to their hospitals and attempting to perform the operation without being able 
even to support the patient properly while she is on the operating table. (Blood trans- 
fusions alone often require 6 to 8 units of 500 c.c. each during the operation.) 

While I feel it is dangerous teaching before enough time has elapsed to evaluate it 
properly, I do believe that at Memorial Hospital it is a courageous experiment, worthy 
of the trial because it is performed on unselected cases and the over-all figure will be an 
unqualified one. 

Foundation Prize Award 

The American Association of Obstetricians, Gynecologists and Abdominal Surgeons 
announces an award of $200.00 for a thesis based on original work in its field. The manu- 
script must be presented not later than June 1, 1949. 

For further particulars apply to the Secretary, Dr. L. A. Calkins, University of 
Kansas Medical Center, Kansas City 3, Kansas. 
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International CongTess on Radiology 

The Third Congress -will be held in Santiago, Chile, from Nov. 11 to 17, 1949. For 
further information apply to the United States representative, Dr. James T. Case, 55 East 
Washington Street, Chicago, 111. 

American Board of Obstetrics and Gynecology 

The following phj'sicians are to be included in the list of Diplomates certified by 
this Board; 

Bonanno, Peter Joseph, 226 Engle Str-eet, Englewood, New Jersey, born 1909, received 
M.D. from Georgetown University in 1933. 

Heldfond, Alfred John, 5410 Wilshire Blvd., Los Angeles, Calif., born 1911, received 
M.D. from University of Oregon in 1936. 

Steer, Charles Melvin, Harkness Pavilion, 180 Port Washington Avenue, New York 
32, N. y., bom 1913, received M.D. from Columbia University in 1937. 

Paul Titu.s, M.D., 
Secretary. 


Correction 

The Role of Surgery in the Treatment of Carcinoma of the Cervix 
In the discussion of a paper with the above title by Dr. Frank R. Smith, published 
in the December issue of the Journal (pages 1032, 1033), the stenographic notes included 
inadvertently several statements which require correction. The corrected version is as 
follows and should be substituted for that previously published. For purposes of continuity 
the entire discussion bj’’ Dr. Smith is presented. 


DR. FRANK R. SMITH. — One cannot help but be impressed by the futility of 
using percentage figures, especially where there is any selected material, for the reason 
that there is the human equation involved and that diifers also where we use a clinical 
estimation of the stage of the disease, and that is one thing surgerj’- has done in this dis- 
ease; it has shown us how wrong we have been manj’’ times in our clinical estimation of 
the stage of the'disease. 

I was interested in Dr. Taylor’s estimation of operability. Various surgeons talk 
about operability, but this differs in different clinics. In this respect I was struck by 
Bonney’s operability of 63 per cent as compared vdth Dr. Read’s of 14 per cent. It 
would also be of interest to know how many of his patients were irradiated previous to 
operation and whether they should be classified as to primary operability. At lyiemorial 
Hospital in New York we have no ‘'primary” operability; all patients are irradiated before 

operation. 

I desire to submit the following to show the incidence of the 
cinoma, taking in Dr. Wm. P. Healy’s regime in the first section, from 19-.^ to L .-4. 
A, or Stage I, shows an increase, due perhaps to increasing publicity and better education 
of doctors; and B, or Stage II, shows an increase; Stage IH diminishes, as uould be 
e.xpected, while Stage IV is about the same. In spite of improvement in material, we find 
pretty much of a plateau; that is, in recent years there has been a plateau in the re.sul .s 
obtained by irradiation. For that reason, we utilized the surgical approach to this diseaso 
at Memorial Hospital, to see whether we could improve the cure rate. 

two types Dr. Taylor so ably presented, the favorable operability. Stage I and Xi, ancf 
operate on them, giving them irradiation at the same time and postoperative irra la 
(preliminary irradiation being given at the present time by the vaginal cone), unless vc 
improve appreciably our over-all statistics in those two groups, the question arnes 
whether we are justified in putting the patient through a major surgical procedure as a 
substitute for the simple insertion of the radium tandem. In other words, if our mor a i 
is greatly increased, and if we fail to improve appreciably our five-year results, are i . 
justified in subjecting the patient to operation? 
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TABGE T. IKCIDE^'CE 


Deliveries, North Carolina Baptist Hospital, January, 1043 to January, 1918 5,180 

Cases of toxemia. North Carolina Baptist Hospital, 1943 to 1948 142 

Cases of renal suppression. North Carolina Baptist Hospital, 1943 to 1948 7 

"University of Virginia (Dr. Norman Thornton) 1 

High Point ^lemorial (Dr. Thomas Tyson) ^ 1 

Total eases of renal sujjpression 9 


From Jan. 1, 1943, to Jan. 1, 1948, there were a total of 5,180 cleliverie.s 
in the North Carolina llajitist Ifo.spital. Among these, there were 142 eases 
diagnosed as toxemia of pregnancy; and, in this group, seven exhibited renal 
suppression. Of the seven jiatients, two had relatively mild forms of toxemia 
with premhture separation of the placenta. The remaining five exhibited se- 
vere forms of toxemia. Comment: The.se figures .should not be considered of 
statistical value since the shortage of personnel dui-ing the war years made ac- 
curate cross indexing impossible. No attempt has l)een made to group the 
toxemias according to the American Committe of Uaternal Welfare classifica- 
tion since many records did not contain sufficient information. 

We have reason, however, to believe the incidence is much greater than is 
suspected. For instance, when this paper was in preparation, three eases from 
other hospitals came to our attention; two of which are referred to in this 
article. The other will be reported later by the attending physician. Three 
other cases wMeh occurred in Winston-Salem were likewise brought to our 
attention. 


Etiology 

The etiology of this syndrome is as yet obscure altliough certain encourag- 
ing lead.s have been discovered. Lueke^ recently studied a series of 538 fatal 
cases from a clinicopathologic viewpoint. lie concludes that a wide variety 
of etiologie agents produce similar renal le.sions and that “it is appropriate 
to designate all cases exhibiting these I’enal disturbances, no matter what 
their etiologie background, by a single term.”’ lie designates the pathologic 
picture as “lower nephron nephrosis.” Among the various causes of tins 
renal lesion, he includes the following: 

We are particularly interested in the last four etiologie agents. 

Table II. Etiology 


1. Crush syndrome 

2. Tliernial hums 

3. Heat stroke 

4. Blacivwater fever 

5. Cliemical poisoning or .sensitivity 

6. Alkalosis 

7. Hemolytic transfusion reactions 

8. Nontrauraatie mmscular iscliemia 

9. Toxemia of pregnancy 

10. Uteroplacental damage 


Pathology 

The pathologic picture of lower nephron ne]9hrosis depends u])on the 
duration of the process as well as the severity of the original hisult. Gro.s.sl.v, 
tlio kidnevs are pale and swollen and the capsule strips readily. Jhe coric. 
is considerably widened and pale in contrast to the medulla wliich is a dusln 
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D epression of renal secretion constitutes one of the gravest complica- 
tions of pregnancjL Although it may he cine to a variety of pathologic 
lesions, this discussion will be limited to the syndrome of decreased renal out- 
put associated with the various types of toxemia. We will present and discuss 
nine cases which have come to our- attention during the past five years, with 
the hope of emphasizing the importance of' this disorder and its proper man- 
agement. 

A variety of terms have been utilized to describe the degree of renal sup- 
pression. According to Diechmann,^ anuria is defined as the total absence of 
any urinary secretion for a period of twelve hours or longer. Oliguria means 
a urinary output of 600 c.c. per twenty-four hours or less in the presence of an 
adequate intake and no other source of fluid loss. Other evidence of lenal 
deficiency may be manifested by hematuria, proteinuria, abnormal formed 
elements in the urine, and general metabolic disturbances. 

Incidence 

The over-all importance of any problem is related to the freciueiicy of 
occurrence and its sei’iousness. Just how often renal suppression associa e 
with to xemia occurs cannot be determined from the literature. 

*Rea(1 at the Tenth Annual Meetinfi- of the So«Ui Atlantic Association of Oh.sti It icians 
and Gynecologists, Augusta, Ga., Feb. 12 to 14, 1948. 

Note; The Editors accept no responsibility for views and statement. « of autliorv as pub- 
lished in their “Original Communications.” - 
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In the cases of transfusion reaction, crusli syndrome, and premature 
separation of the placenta, the source of the injurious material is readily ex- 
plained. However, in toxemias, uncomplicated by premature separation, the 
noxious agent is more difficult to discover. One might postulate that toxemia 
is" complicated by tissue destruction, ns eA’idcnccd by elevated uric acid levels,-’ 
The diagram below^ is a simple illustration of the probable pathogenesis of 
lower nephron nephrosis (Fig. 1). 


PATHOGENESIS OF LOWER NEPHRON NEPHROSIS 


INITIATING FACTOR 

■TISSUE DESTRUCTION 


remo\/al and 

DETOXIFICATION 
OF PRODUCTS 


( LIVER) 

i 

LIVER DAMAGE 
WITH RETENTION 


EXCRETION OR 
RE UTILIZATION 


SECONDARY FACTORS 


INJURY TO CELLS 
OF LOWER NEPHRON 

j 

LOSS OF SELECTIVE 
RESORPTION 

URINARY SUPPRESSION 


(KIDNEY) 


f 

HIGH 

CONCENTRATION 
OF POTENTIALLY 
TOXIC CHEMICALS 
. ■ -I 


MODERATE 
CONCENTRATION 
OF POTENTIALLY 
TOXIC CHEMICALS 


NORMAL 

EXCRETION 


Fig. 1. 


Case Reports 

With these preliminary remarks, we would like to present the following 
cases. 

Case 1. Mrs. M. C. P., NCBH No. 47786. A 42-year-old, married, wliitc, gravida vi, 
para iv, abortus i, was admitted to tlie Nortli Carolina Baptist Hospital on Jan. 13, 1946. 
Her calculated date of confinement was March, 1946. The patient liad received no prenatal 
care. Pive hours prior to admission, she began to bleed moderately from the vagina and to 
have pain over the entire abdomen. 

Examination on admission showed her temperature to be 98° E., pulse 100, respira- 
tion 24, and blood pressure 120/90. The patient was a middle-aged woman who appeared 
anemic and in acute distress. The uterus was appro.ximately four fingerbreadths above 
the umbilicus, quite firm and tender, and did not relax. No fetal heartbeat was present. 
)She had a one plus pitting edema of the ankles. 

She was immediately cross matched, and a sterile pelvic examination revealed the 
cervix to be 2 cm. dilated. No placenta could be palpated, and a breech presentation 
was noted. Membranes were ruptured and tlie patient received 500 c.c, of whole blood 
without reaction. At the time of pelvic examination, she was catheterized and 100 c.c. of 
clear, yellow urine were obtained with the specific gravity of 1.017, no albumin or sugar. 
Microscopic examination showed 2 to 4 wdiite blood cells, 1 to 3 red blood cells, and no 
casts. Her hemoglobin was 11.5 Gm. with 4.32 million red blood cells. 

Seven hours after the membranes were ruptured, the patient spontaneously delivered 
a 3 pound, 14 ounce stillborn male infant. The third stage was uncomplicated. She was 
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reel. Microscopically, tliere is a varying degree of necrosis of the lower iiepli- 
ron with relatively slight damage to the other renal structures. The inter- 
stitial tissue is edematous and shows moderate cellular infiltration. Examina- 
tion of the tubules reveals a number of heme casts pi'esent. There may be 
evidence of vascular thrombosis in some areas of the kidney. The glomerular 
vessels are singularly free of red cells. ^ Little or no pathology is found else- 
where in the body. 


Pathogenesis 

The pathogenesis of this disorder is not completely understood. Many ex- 
planations have been offered but none have been accepted unequivocally. Very 
extensive studies on the crush syndrome during the war, however, have eluci- 
dated many of the features of the i^rocess. The present concept is that cellu- 
lar destruction by one of the etiologic agents indicated in Table TI releases a 
group of chemicals into the blood stream which, under the proper conditions, 
causes renal damage. So far, the following chemical substances have pi’o- 
duced injury to the renal tissue in experimental animals. 


Table III. Chemical Substances Potentially Toxic to Kidney 


1. 

Hemoglobin 

2, 

Myoglobin 

3. 

Hematin 

i. 

jMethemalbumin 

5. 

Sulfhcmoglobin 

0. 

IMetmj-oglobin 

7. 

Trypsin 

S. 

Adenosine triphospliate 

9, 

Creatine 

10. 

Potassium 

11. 

Uric acid 


It is probable that two organs are primarilj^ involved : the liver and the 
kidney. In the absence of secondaiy factors, the toxic products are handled 
without difficulty by the liver and kidney. Noi’inally, the liver removes oi 
detoxifies these chemicals with the excretion of harmless products or the xe- 
utilization of certain other products. In the case of the kidney, theie is an 
increased concentration of these products which, in the absence of secondaiy 
factors, are excreted without suppression of urinary output. 

In the abnormal state, however, the process varies in that some liver dam- 
age is present which leads to the failure of removal and detoxification of the 
products, and their concentration is increased in the blood stream, ims leacs 
to an abnormal concentration of these chemicals in the kidney. At poi , 
the secondary factors, such as decreased blood flow from vasoconstriction oi 
reduced blood volume and acidosis, enter the picture. 

, to vasoconstriction and further reduction of the blood flow due to direct action 
of the chemical substances. In addition, there is actual chemical 11131113^ to the 
tubular cells. These factors acting together cause necrosis of 
lar cells. The selective resorptive poiver of the tiibular cells, Avhich n^amta 
the proper balance of water and electrolytes 111 the body, 1 

consequence of this inabilitjq the larger molecules of , -r 

destruction become concentrated and precipitate. These p ..P • ^ 

stances then cause further injury to the tubular cells. iim 

urine, as stated by Bywaters and Dibled “is now 
selective reabsorption of the glomerular filtrate thioiigi 1 
words, leakage back into the blood stream. 



DATEll 1/13/46 11/14/46 1 1/15/46 l/i6/46 1/17/46 1/18x46 1/19/46 |l/^0/^6 l/^l^6 1/^ 2/4 6 1 (/^3^ 6 
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cnthc(cri?.pcl nt the time of dclirory and onl}’ 3 e.c. of dark, bloody urine were obtained. 
Thi.s urine had a two plus ulbuniiu and iiinninerablc red blood cells with no casts or Iicmatin 
crystals. ^ Tlie patient’s blood pre.ssurc renmined around 150/100. Eight hours after de- 
livery this dropped to 100/70 but, two Jiour.s later, was fnirh- well establi.shed at 120/SO. 

Seven hotir.s after the delivery, only 5 c.c. of a dark brownish urine was obtained. 
Ihe patient had received a total of 1,000 c.c. of fluids intravenously since admission. Dar- 
ing the nc.xt .IS hour.s, no urine wa.s obtained. At 30 P.>r. on Jan. 14, 5 c.c. of urine uliicli 
was gros.sly bloody were obtained. O’ho patient developed generalized edema but repeateil 
cxaniination.s of her lung.s revealed them to be clear. 7’hc patient wa.s digitalized and re- 
cci%'ed 2,000 to 2,000 c.c. of iluids daily, .100 of which consi.sted of 1/0 per cent molar lactate. 

On .Tnnunry Id, her urine wa.« .still .‘scanty, with a total of only 12 c.c. since the time 
of her delivery. A tliagno.sis of bilateral cortical necrosis of the kidney was made and a seg- 
mental block of syinpntlietic innervation wilb .spinal anesthesia was carried out but 
failed to benefit the patient. Following thi.s, the right kidney was decapsulnted and a 
biopsy of the kidno}* was taken. 

The pathologic diagnosis on the biop.sy of (he kidney was cortical necrosis. TJie 
microscopic de.seriptiou is as follows: marked necrosis of the tubules, most marked in the 
convoluted area. Cell outline remains in .some in.sfnncc.s, but llie epithelium has been re- 
duced to a pinkish granular suhstance. Intero.sting changes arc also faking place in the 
capillaries in the form of pinki.sli, acellular deposil.s. 

On the following day, 7S c.c. of urine was passed. The amount of fluid the patient 
received daily as well as other pertinent information can be seen in Fig. 2. It is interest- 
ing to note that on .Tnnunry 19 the patient received the smallest amount of fluids of her 
entire course and yet tlic following day her output reached tlic higliest point it ever at- 
tained. 

The patient ’s general condition remained fairly good until January 17, when vomiting 
began and moist rules were noted at the base of both lungs. She became irrational and on 
January If) she was placed in an o.vygcn tent. From that time on until her death, January 
25, her course was downhill with the nonprotein-nitrogen climbing. On tbc day of her 
death, moist rales could be hoard throughout both lung fields and the patient was o.v- 
pcctorating a frothy bloody fluid. 

Autopsy performed shortly after death revealed the serous cavitio.s to contain mod- 
erate amounts of reddish-yellow fluid. Each kidney weighed 175 Gm., the capsule of the 
left kidney stripped %vith ea.se, revealing an external .surface slightly lobulated and of 
a pale reddish-brown color. Scattered petechial hemorrlmgos wore seen on the surface. 
On sectioning, the cut surface bulged, the corte.x was light, grayish-red containing numer- 
ous minute yellow streaks. The usual architecture was noted, and the pyramids were 
well formed. The capsule of the right kidney had been stripped and the surface in its 
gross appearance was similar to tliat of the left. 

On microscopic examination, the most striking change was thickening and liyaliniza- 
tion a.s well as loss of cellular detail of the n.sccnding arteriole at the point of entrance 
into llie glomerHlu.s, There is dilat.ation of some of the pro.ximal convoluted tubules, a 
few of which arc filled with an eosinophilic, homogeneous acellular material. A minimal 
necrosis is seen in a feu- of those tubules. The interstitial tissue of the entire organ ap- 
pears slightly edematous. There was definite evidence of repair, compared to the picture 
seen at biopsy. 

The remainder of the autopsy revealed only the terminal changes one would expeet 
under the circumstance.s. 

This patient exhibited a fairly typical clinical i)icture of advnjiced lower nephron 
nephrosis following premature separation of the placenta and toxemia. This was confirmed 
hy biop.sy of the kidney. Her renal output improved temporarily following renal de- 
capsulation; but, as noted in the chart, her intake was not restricted and the patient died 
in congestive heart failure. We believe that, if fluids had been restricted, this patient 
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might have survived, and certainly her chances rvoiild have been greatly improved if 
peritoneal irrigation had been available. This case also demonstrates the' ability of the 
hidnej' to regenerate, as shown at the autopsy. 

In contrast to this case, wc would like to i)resent a case which has been given to 
us by Dr. Norman Thornton, of the University of Virginia ktedical School. 

Case 2. — ^University of Virginia Hospital No. 233467. This 3G-year'0ld, gravida vii, 
para iii, abortus iii, was admitted to the University of Virginia Hospital Nov. 28, 1946. Her 
expected date of confinement was klarch 2, 1947. 

On admission, she was in profound shock with a blood pressure of 80/50. Examina- 
tion of the abdomen at that time revealed a uterus slightlj* larger than a six months’ 
gestation. The uterus was hard and tender, some vaginal bleeding was present. Sterile 
pelvic examination revealed the cervix to be long and closed. The patient received a 
1,000 c.c. of whole blood and had a mild reaction with the second 500 c.c. At the time 
of admission, her hemoglobin was 7.5 6m. and her red count was 1.8 million. The patient 
was Eh positive and Type A. She subsequently received a total of six transfusions. All 
transfusions were Type A and compatibility tests were done on each bottle of blood given. 



Fig-. 3. — Case 2. 


Because of the long closed cervix and the persistence of vaginal bleeding, it was 
thought best to deliver this patient abdominally; and a Porro cesarean section was done. 
(A typical picture of uterine apoplexy was found at the time of operation.) During the 
first twenty-four hours after operation, the patient excreted no urine. During the following 
four days the urinarj^ output varied between 6.5 and 90 c.c. daily. The urine specimen 
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c.c. of scrosanguineous fluids were removed from the right chest. Tlie following day another 
G50 c.c. wore removed; and four day.s later 200 c.c. were removed. The pniicut had quite a 
stormy convalescence with a markedly febrile course and received svdfadiazinc until the twelfth 
liostoperative day. Numerous transfusions, plasma, and a diet high in proteins and vitamins 
were also utilized. Blood chemistry gradually returned lo nornml, and she was discharged on 
the thirty-second postoperative day with a hemoglobin of 11 Gm. and a trace of albuminuria. 

Two things interest us in this case: (1) recovery when the Couvelaire uterus was not 
removed, and (2) indiscriminate use of intravenous fluids with recovery from olig-uria but 
subsequent cardiac failure and hydrothorax. 

"Wo are indebted to Dr. T. D. Tyson, Jr., for pcrmi.ssion to use one of his private cases 
in the following discussion. 

Case 4. — Mrs. Z. W. IIP47125. The patient was a 29-year-old primipara with an ex- 
pected date of confinement March 14, 1947. She was admitted to the High Point Memorial 
Hospital Jan. 23, 1947, because of hj-portension, all^uminuria, and excess weight gain. The 
essential laboratory data arc included in Table IV. She went into labor spontaneously on 
Jan. 29, 1947, delivering a premature stillborn infant at 10:30 r.M. Premature separation 
of the placenta had been suspected even in the absence of vaginal bleeding and the renal sup- 
pression was detected at delivery when onl}' an ounce of urine was obtained, on catheterization 
(the only output that day). 


Table IV 


DATE 

1 INTAKE C.C. 

OUTPUT 

1 SP. GB. 

I ALBU- 
MIN 

n.B.c. 

1 W.B.C. 

1 CASTS 

1/23/47 

2,500 oral 

1,500 c.c. 

1.005 

3+ 

1-2 

80-100 

0 

1/29/47 

3.000 plasma 

1.000 blood 

30 c.c. 

1.008 

4+ 

40-60 

5-8 

5-6 

1/30/47 

2.000 blood 

1.000 5% in H.O 

490 c.c. 

1.008 

2+ 

70-80 

50-60 

1-2 

2/10/47 

2,500 oral 

1,300 c.c. 

1.008 

0 

1-2 

0 

0 


Postpartum hemorrhage followed and persisted in spite of oxytocics, uterine packing, 
and adequate replacement of blood. It rvas necessary to do a hysterectomy to control the 
bleeding. Shock was mild. From 10:30 P.M., January 29, to 7:30 p.m. the following day, 
only 120 c.c. of urine were excreted in spite of an intake of 7,000 c.c. during this period. 

^ The microscopic findings in the urine definitely indicated renal pathology of a nature 
not seen in uncomplicated dehydration. There is, of course, the possibility that in this case, 
the renal shutdoma was secondary to a transfusion reaction. There was no indication of 
any systemic reaction, no hematin crystals in the urine, and the recovery was most rapid for 
such an accident. The blood, on rechccking, was found to be compatible. We, therefore, 
feel that this patient had premature separation of the placenta with extravasation of the 
blood into the myometrium leading eventually, with the shock, to renal suppression. The sub- 
sequent hysterectomy may have removed the source of the chemical toxins, thus assisting in 
the recovery of the patient. 

Case 5. — Mrs. M. S. H., NCBH No. 50536. This patient was a 30-year-old primipara 
referred to the North Carolina Baptist Hospital on April 7, 1946, with the chief complaint of 
edema, albuminuria, and high blood pressure. Her expected date of confinement was June 5, 
1946. In January, 1946, she was seen by her family physician because of swelling of the legs. 
The edema became worse in February. She was referred to a local ho.spital. At that time, 
she had edema of the entire body with a one plus albuminuria. The blood pressure varied 
between 160/100 to 180/120. She was placed on a salt-free diet, bed rest. Nembutal sedation, 
intravenous and oral fluids to 2,500 c.c. daily. She failed to re.spond to this therapy and 
was sent to Ihe North Carolina Baptist Hospital for further treatment. 
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on the day following the oiJeration showed a one pins alhnininnria and nnmeron.s frag 
mented red blood cells. Because of the oliguria and mounting blood urea nitrogen, a bi- 
lateral renal decapsulation was done on the iifth postoperative day. Following this pro- 
cedure, the patient began to excrete urine; and on the first postoperative day, she passetl 
a total of G35 c.c. On the second day, a total of 2,250 c.c. was voided. She subsequently 
Avent on to recovery. Fig. 3 shows the intake and output as well as the blood urea levels. 

Biopsy Beport . — The outstanding finding in this case is the presence of hemoglobin 
casts Avithin the loAi’^er portions of the nephron'.' In these areas there is atrophy of the 
tubules of varying degrees. The interstitial tissue in the immediate vicinity is edematous 
and is infiltrated with mononuclear cells. The upper portions of the nephrons are dilated, 
and in some instances sIioaa' minimal atrophy. Focal areas of scarring and capsular thick- 
ening are noted. The findings in this material are compatible with a loAver nephron 
nephrosis and are of the type that has been described in '‘transfusion kidneys.” 

This patient shou'ed a rem;irkable recover}' folloiving renal decapsulation. Whether 
her renal lesion was due to the transfusion reaction or premature separation is open to 
debate. The shock, premature separation, and transfusion reaction provide an excellent 
background for loAver nephron nephrosis. The removal of the uterus should have been fol- 
loAved by some improvement since the source of the chemical toxins Avas removed. In all 
probability, liOAA’ever, the process Avas sufficiently advanced that hysterectomy offered little 
benefit to the patient. It is also of interest to note that her fluids Avere restricted. 

Case 3. — Mrs. B. A. C., NCBH No. 24129. The patient Avas a 25-)-ear-old, Avhite, graA'ida 
iv, para i, admitted to the North Carolina Baptist Hospital on Dec. 24, 1943. The calcu- 
lated date of confinement Avas Feb. 20, 1944. Tlie patient had made tAvo A-isits to our pre- 
natal clinic. She had gained 24 pounds in Aveight, blood pressure 142/80, occasional .‘-•evero 
headaches. A salt-free diet and magnesium sulfate by mouth A\-erc prescribed, and she Avas 
sent home. At 8 a.ji. on the day of admission, she began having labor pains and soon began 
to bleed profusely. She Avas admitted to the hospital at 4 P.Jf. Avith only slight external 
bleeding. 

Examination at this time revealed an acutely ill, pale, quiet Avoman. The uterus Avas 
quite firm and tender. No fetal heartbeat AA'as present. No vaginal examination aa'us made 
at this time but a rectal examination revealed the presenting part to bo high, and the cervix 
to be soft and 2 cm. dilated. At the time of admission, the patient's temperature Avas 100.2° 
F., pulse 140, respiration 32, blood pressure 165/80, and hemoglobin 4 Gm. 

The diagnosis of premature separation of the placenta Avas made. The patient received 
1 000 c.c. of Avhole blood. Because of multiparity AA-ith a favorable cervix and the fact that 
the patient tolerated the blood loss avoII, conser\'ative measures consisting of constant ob- 
servation and Pituitrin stimulation Avith tA\-o minims CA-ery 30 minutes for four doses Avere 
decided upon in anticip.'ition of a vaginal dcliAcry. Tlie patient had no labor pains folloAving 
this but continued to have some slight vaginal bleeding. The folloAving morning, the hemo- 
globin Avas 3 Gm. Therefore, doliA'cry AA'as effected b}' cesarean section eighteen hours after 
admission. A stillborn male infant Avas delivered. A huge blood clot Avas found behind the 
placenta. Blood had infiltrated the uterine aa-uII and broad ligaments, but the uteru.s con- 
tracted folloAA'ing the deliA'cry of the fetus and placenta and Avas clo.sed in the usual manner. 

The patient rcceiA-ed 500 c.c. of blood prior to operation and 500 c.c. of jda.srna during 
the operative procedure. .°'he aa-us calheferized at .0 jam. on tlie 25th, 29 hoars after admission, 
and onlA* 50 c.c. of urine AA'as obt.ained. The patient had recciA'od a total of 5,800 c.c. of fluids 
«inco admission. This urine specimen .shoAA-ed ;i four plus albumin and only an occasional 
red blood cell. In the next nine hoAirs, only 40 c.c. of Airine was obtained and fifteen lionrs 
later. 175 c.c. The amount of fluids and the quantity with the output may be seen in Fig. t. 

The patient received large amounts of fluids daily, although she Avas described a= Icnng 
quite edematous on her first jAOstopcnitive, day. llefinite signs of pulmonary edema were ob- 
serA-ed on the twcuty-seA-enth and the patient Avas digitalized on the tA\enty eiglith. The jiu- 
tient Avas desperately ill on the thirtieth and thirty-first of December; and on .lauunry 1, 700 
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began to ,put out clear urine in rather large amounts (a total of 200 c.c. accumulating in one 
hour). The total output up to this point had been only 400 c.c. On her third day, the blood 
pressure was noted to be dropping, her treatment ndth sedation and hypertonic glucose solution 
.Tas continued. There were rales at the bases of both lungs, and the patient began to complain 
of severe epigastric pain. The situation was complicated by marked abdominal distention. 
On her fourth day, she began to complain of pains in the lower part of her back, and was 
considered to be in labor. The labor progressed rapidly, lasting a total of four hours, 
terminating in delivery of a 3 pound, stillborn female infant. The third stage was uncom- 
plicated. 

Tollowing delivery, the patient’s blood pressure ranged from 155/100 to 150/90. She 
felt better and appeared to be improved. Her urinary output rapidly rise, and her blood 
pressure fell to normal. 

Although no accurate record of this patient’s intake and output is available prior to her 
admission to the North Carolina Baptist Hospital, we are certain that her intake was sufficient 
to produce an adequate output. We feel, therefore, that the low renal output for the first 
forty-eight hours, the laboratory findings, and the increasing edema indicated renal suppres- 
sion. Following fetal death, immediate recovery ensued, clearly indicating that the renal 
damage was of the reversible type. Complete recovery was proved by repeated urea clearance 
studies over a period of one year ; 


April 8, 194G 
April 15, 194G 
Dec. 2, 194G 
April 2, 1947 


27 per cent average normal function 
40 per cent average normal function 
S3 per cent average normal function 
125 per cent average normal function 


_ Case 6 . — Mrs. L. S. M., NCBII No. 47579. A 39-year-old gravida ii, para i, was admitted 
to the North Carolina Baptist Hospital Jan. 7, 1946, with an expected date of confinement 
April 23, 1940. Since the onset of her pregnancy, she had been seen regularly by her local 
physician who stated that she had a normal blood pressure and negative urine specimens. She 
was picked up in the hospital corridor, after having fainted. Slie gave a history of severe 
headaches, dizzy spells, and spots before the eyes for seven days before admission. 

On admission, her temperature was 98.6® F., pulse 92, respiration 20, and blood pres- 
sure 170/90. She was a well-developed and nourished woman who .showed a slight amount of 
generalized edema. The heart and lungs were negative. The abdomen was gravid with the 
fundus measuring 18 cm. She was placed on bed rest, salt-free, high-protein diet and pheno- 
barbital sedation. Her blood pressure fell to 130/80 and remained there. She was discharged 
after eleven days. 

She was readmitted on Feb. 7, 1946, because of a blood pressure that was 190/110 and 
a two plus albuminuria. Examination, ndtli the exception of the blood pressure, was essen- 
tially unchanged. She was placed on the routine pre-eclamptic regime. On Feb. 10, she 
complained of blindness, nausea and vomiting, and examination revealed her blood pressure 
to be 210/115. There was marked spasm of the retinal vessels and some blurring of both 
discs. Sodium Amj’tal was given as a sedative, and a retention catheter was inserted into 
the bladder. Throughout the day, there was only a scanty reddish-brown output of urine. 

On February 11, her blood pressure came down to 150/100. During a twelve-hour period 
on the eleventh, the patient excreted only 60 c.c. of urine. Intake, output, blood chemistry, 
urine, etc., may be observed in Fig. 6. On the following day, there was a definite increase in 
the urinary output. Hypertonic glucose solutions and sedation were continued. 

On the afternoon of February 12, a Braxton Hicks version was carried out, and two 
hours later the patient was delivered of a 2 pound, 3 ounce stillborn male infant. The third 
stage was uneventful. Her intake on that day was 180 c.c. of 50 per cent glucose, due largely 
to the fact that no plan of therapy had been devised, and her intake was almost completely 
overlooked. Following delivery, her blood pressure ranged between 130 and 140 over 98 
and 102. On February 13, she ^vas given hypertonic glucose, both 50 and 20 per cent, and she 
began to pass large amounts of urine, 800 c.c. in one two-hour period (Fig. 6). 
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On. atlmission, licr temperature was 300.8° F., pulse 100, respirations 20, blood pressure 
180/110. There was a three x^us albuminuria. Tiie patient was well developed, with gen- 
eralized edema. The heart and lungs were normal. Ophthalmoscopic examination revealed 
some blurring of the right disc, and vasos^msm of the retinal vessels. The abdomen was gravid 
with a one idus edema of the abdomin.al wall. The utcims ■\^•as enlarged to the level of the 
umbilicus and a fetal heartl^eat was xjresent in the right lower quadrant. Rectal examination 
revealed marked edema of the labia, vertex presentation, station ])lus two wifli the cervix not 
eltaced or dilated. The essential laboratory and clinical data arc recorded in Fig. 5. 
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Fig. a. — Case 5. 

The patient was pdaced on sedation and a high-protein, low-salt diet. In addition, 
1 000 c.c. of 20 per cent glucose in water were administered slowly by the vein. The patient 
developed more edema, became comatose, and distended. Tlie blood pressure ranged from 180 
to 190 over 120 to 130. On the second hospital day, the fetal heart sounds disappeared and 
tlic urine became • grossly bloody. A rectal examination revealed the cervix to be completely 
effaced, dilated 1-5 cm., and with the head at a station minus one. At 10:30 P.M., tlie patient 
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albuminuria ranging from one to two plus. Her intake and output remained normal. Blood 
chemistries on October 24 were normal udtli the exception of the uric acid which was 19.2 mg. 
per cent. 

On. November 5, she developed a three plus alliuminuria with no change in lier blood 
pressure. On the morning of November 8, a urine specimen revealed a specific gravity of 
1.010, three plus albuminuria, many finely granular casts. In tlie afternoon, another speci- 
men revealed a specific gravity of 1.009 with a three plus albuminuria and 20 to 30 red cells 
with many casts. A cesarean section was decided ui)on since the cervix was unfavorable for 
a vaginal delivery. A grossly bloody urine specimen of 10 c.c. was secured just prior to op- 
eration. This was loaded with red cells and contained many casts. The delivery was unevent- 
ful. Two viable fetuses were delivered and a third macerated stillborn fetus was found. 
There was at no time any suppression of the urinary output. The red cells, casts, and albu- 
minuria gradually disappeared. IVilh the exception of her uric acid, the blood chemical 
studies have all been within normal limits. 

This patient is of interest because she rapidly developed evidence of severe renal in- 
jur}’. As soon as it became evident that the lesion was progressing, the pregnancy was ter- 
minated by oiierative delivery and prompt rccoveiy occurred. The delivery, like the fetal 
death in Case 5, probably eliminated the source of the nephro-toxin. In this ease, the renal 
lesion was detected at the first sign of progression. 

Case 8. — Mrs. G. 11. W., NCBII No. 49887. The patient uas a 20-ycar-old, white primip- 
ara admitted on hlarch 19, 194G, having had three convulsions prior to admission. Her e.x- 
pected date of confinement was March 22, 1946. This patient had received no prenatal care. 

Her blood pressure on admission was 170/120 and the urine contained a four plus albu- 
min, hyaline casts, 6 to 8 red blood cells, and 26 to 28 white blood colls. The uterus was 
gravid and appeared to be at term with a vertex presejitation. The fetal heartbeat was heard 
in the right lower quadrant. The patient was quite irrational and disoriented, and was treated 
conservatively with intravenous fluids, sedation, and rest. 

On the day of admission, her intake was 980 c.c. and her output 270 c.c. On the second 
day, her intake was 3,230 c.c. and output 1,410 c.c. On the third day, the patient began to 
show definite signs of oliguria and in a period of eight hours, passed only 50 c.c. of dark 
bloody urine after having received approximately 1,500 c.c. of 10 per cent glucose in water 
several hours prior to this. Her blood pressure continued to rise in spite of conservative treat- 
ment and because of this, plus the urinary findings, a low corporeal cesarean section was 
performed and a 6 pound, 13 ounce living male infant was delivered. Four hours after de- 
livery, the output of urine became adequate and remained good. The patient was discharged 
on April 10, her twenty-third hospital day. 

This patient was a severe eclamptic and did not improve under conservative treatment. 
She was delivered by cesarean section because of rising blood pressure and oliguria with im- 
mediate recovery from oliguria after the delivery. Had the delivery been delayed, the kidney 
lesion might have become irreversible. 

Case 9. — Mrs. D. F. F., NCBH No. 60208. This patient was a 24-year-old primipara 
who was admitted to the North Carolina Baptist Hospital on Dec. 16, 1946, because of severe 
hypertension. Her calculated date of confinement was Jan. 1, 1947. She had developed gen- 
eralized edema and marked weight gain during the past three weeks. 

Examination on admission revealed a blood pressure of 170/100 and a three plus pitting 
edema of the extremities. The abdomen was gravid near term, presentation vertex. The 
urine contained a two plus albumin and occasional granular cast. Her blood chemistry showed 
a uric acid of 5.8 mg. per cent, carbon dioxide combining power 4.3 volumes per cent, non- 
protein nitrogen 33 mg. per cent. Her weight was 238 pounds. 

The patient was placed on conservative treatment eomsisting of sedation and salt free 
diet. During the first week with this conservative treatment, her blood pressure became fairly 
well established at 140/100 and the albuminuria decreased. The intake and output during 
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She returned on April 10 for a follow-iip examination. Her blood pressure was lSO/100. 
A tubal ligation was carried out on June 17, at which time she still exhibited a mild hyper- 
tension. 

This patient appears to represent a case of essential hypertension. While under medical 
treatment, the urine became scanty and reddish-brown in color, and a radical termination of 
the delivery was selected. The outcome would seem to support the decision. 



Fig. 6. — Case 6. 

Case 7. — Mrs. C. L. S., NCBH No. 49439. This patient was a 35-year-old pnmigravida 
admitted on Oct. 15, 1946, with an ex-peeted date of confinement on Nov. 2i, 1946. Turn 
pregnancy was diagnosed Aug. 9, 1946. She was referred to tins liospital^for further prena a 
care and delivery. On October 15, her blood pressure was found to be ]o0/90, and there n.is 
a lieavy trace of albumin in the mine. . , 

She was admitted to the hospital the foUoa-iag daj-. _Ito 
around 120/90 with occasional readings going as high as loO/lOO. She lar a p . 



436 


ilAUZY AND DOKN35LLY 


Am. J. Obst. & Gyncc. 

Mnrch, 1949 


irypcrlonic glucose may he of value prior to the onset of oliguria hiil 
i ails once real anuria has set in. If given before tubular failure, hypertonic 
solution may result in increased lilood volume and increased renal blood flow. 
After this point, it is of no benefit in the production of increased renal blood 
flow. Howeve]', carbohydrates protect liver function and should be continued 
in restricted amounts regardless of the renal output. 

Ureteral irrigation has been advocated in the past, but this practice is 
of questionable value. However, it is essential to make a thorough study of 
the loY'er urinary tract in order to exclude an obstruction’ as cause of anuiaa. 

Eenal decapsulation has many enthusiastic supporters. Peters® lays great 
stress on increased intrarenal pressure ’wdth reduced I’enal blood flow as a cause 
of anuria and states that this is relieved by freeing the kidney capsule. Per- 
haps it is not only the release of pressure but also an interruption of the vaso- 
constrictive action, due to the removal of sympathetic nerves between the cap- 
sule and cortex, that inei'eases renal blood flow. Fisher® states that the capsule 
is a reflex regulating apparatus for blood flow through the kidney and that de- 
capsulation produces a renal sjunpathectomy. To l)e of value the procedure 
should be done early, before the process becomes irreversible. 

Peritoneal irrigation was unknown to us at the time of our patient’s death 
but has been used recently in our hospital with dramatic results followng a 
severe blood transfusion reaction. Grossman, Ory, and Willoughby^® report 
the recovery of a postpartum woman with anuria and azotemia of eight days’ 
duration by this means. Strean, Korenberg, and Portnuff*^ had a similar ex- 
IDerience with a postpartum patient vdio developed a transfusion reaction, and 
severe anuria. The use of the peritoneal cavity as a substitute for the Iddney in 
the removal of metabolic products offers a new concept in the treatment of 
anuria and may prove lifesaving to many patients vdio would previously have 
succumbed. 

Repeated blood chemistry studies must be made on all anuric patients and 
attempt made to control the blood chemical balance. This is particularly im- 
portant in those patients who are having peritoneal irrigation. 

Routine digitalization of these patients may prevent pulmonary edema and 
congestive lieart failure which is the immediate cause of death in most cases. 
One must also remember that, even if fluids are restricted, occult accumulation 
of fluid may occur due to marked tissue destruction and give rise to congestive 
failure. Other supportive measures such as oxygen are always of value. 

Our procedure of treatment on anuria may be summarized as follows: 
(1) limitation of fluids, (2) maintenance of normal blood chemistry, (3) 
ureteral irrigation, (4) renal decapsulation, (5) peritoneal irrigation, and (6) 
supportive measures. 

Conclusions 

1. Oliguria and anuria present a most serious complication in toxemia of 
pregnancy. Recent obstetric literature has failed to give this clinical picture 
its proper recognition. 

2. The incidence in our series of toxemia over a five-year period was 5 per 
cent, with one death. 

3. The etiology is still unknown but recent experiences with crush syn- 
drome, transfusion reaction, etc., have yielded much information. 

4. Pathology is limited mainly to the lower nephrons although other kid- 
ney lesions may be present as the disease progresses. The tubular cells have 
the power to regenerate after injury. 
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this time was adequate. On Decenibei' 24, eight days after admission, her blood pressure was 
150/110, and her output was only 250 e.c., in spite of an intake of 2,450 c.c. The following 
day, her blood pressure was 170/120, urinary output 100 c.c. witli an intake of 1,950 c.c. At 
thi.s time, no fetal heartbeat could be heard. On Eeceinber 2(1, labor was induced ?)y artificial 
ruifiure of the membranes, and the patient was delivered nine liours later of a 9 pound still- 
born child under pudendal block by means of low forceps. 

Two hours after delivery, the patient developed severe pulmonary' edema, and her blood 
pressure dropped to 120/60. She was treated until phlebotomy, 1,000 c.c. of blood being with- 
drauni, oxygen, aminoxihyllin, and digitalis. 

On the day of delivery, she had an output of 500 c.c. with an intake of 550 c.c., consist- 
ing mainly of hj'pertonic glucose. The day following delivery, her intake was 4,095 e.c. and 
out^nit was 1,200 c.c. The latter remained adequate until the time of discharge on January 10. 
Blood pressure on discharge was 120/70. The only abnormal blood chemistry finding was a 
uric acid of 11.5 mg. ]ier cent. 

This case would seem to demonstrate liow easily oliguria might arise even Avith the pa- 
tient under observation and apjAarcntly showing improvement in her toxemia. The drop in 
blood pressure folloudng delivery may have Iiecn due to release of the vasoconstrictor forces. 
As a consequence, the increased renal blood flow would tend to promote increased renal se- 
cretion. 

Treatment 


It is of prime importance in treating toxemia of pregnancy to watch the 
intake and output of fluids and maintain a suita])le chemical and fluid balance. 
Should the output of urine, in spite of an adequate intake, descend to oliguric 
or anuric levels, the uterus should be emptied immediately. Fortunately, 
in the majority of cases, provided that secondary factors such as hemorrhage, 
liver damage, trauma from difficult delivery, or sudden fall in blood pressure 
are absent, the normal physiologic processes will maintain an adequate urinary 


output. 

However, oliguria or anuria persisting after delivery or associated with 
one or more of the previouslj’' mentioned secondary factors is a most serious 
complication. One is now dealing with a kidney lesion which may be severe 
or majq if further insulted by too heroic measures, prove irreversible. How- 
ever, the kidney, like other organs, if given time and proper treatment, may 
repair the damage and its function be restored to normal. 

Treatment must be directed so that the tubular cells have an opportunity 
to regenerate while maintaining the blood electrolyte balance. Treatment is 
always conti’oversial when the disease pi'ocess is not completely understood. 


We recognize that differences of opinion exist. 

Fluids should be restricted to 1,500 c.c. in any tAventy-four hour period 
(including blood, intravenous fluids, and those taken by mouth) unless there 
are indications for greater amounts, such as blood loss. A kidney that is al- 
ready swollen and edematous will only become more Avaterlogged when an at- 
tempt is made to break the so-called blockage by forcing fluids. It should be 
remembered that the mechanism of suppression is not faulty glomerular ex- 
cretion but rather almost total resorption of fluids from the diseased distal con- 
voluted tubules Therefore, excessive fluids Avill be retained until tubular 
function recovers. Excessive fluids alone are probably the most frequent cause 
of death in lower nephron nephrosis. Lattimei;« had seven cases of anuna 
which recovered ivhen fluids ivere restricted to 1,000 to l,o00 c.c. When fluic.s 
were forced to 3,500 to 6,000 c.c., 75 per cent of the patients died ivith fia i v 
edema and cardiac failure. KugeF reports two cases Avitli ^cveie oligri la 
(carbon tetrachloride poisoning' and transfusion reaction) which lecoieicl 
under a regime that consisted mainly of limiting fluids. 



AN EVALUATION OP 354 CONSECUTIVE HYSTERECTOMIES 
PERFORMED AT THE ORANGE MEMORIAL HOSPITAL- 

Charles J. Collins, M.D., Orlando, Florida 

(From the Department of Gynecology, Orange Memorial Hospital) 

C ONSIDERABLE publicity lias been given recently to the topic of unneces- 
sary oiierations. At least two lay publications have sponsored articles 
quoting prominent surgical authorities and presenting scathing indictments 
against surgeons in general for their promiscuity in the removal of normal 
organs. That these charges are true, in isolated instances, no one will deny, 
but the implication that this deplorable situation is generally prevalent has 
harmful and dangerous potentialities. Public resentment can conceivably 
be aroused to the degree that neeessary, or even lifesaving, operations may 
be regarded with an attitude of skepticism, causing undue delay or rejection 
on the part of the patient. Surgeons have been placed on the defensive by 
these charges, and we, as gynecologists, must accept our share of the re- 
sponsibility. Hysterectomy appears to be the operation, in the gynecological 
field, bearing the brunt of the accusations. 

Miller,^ by questionnaire, has reviewed 246 hysterectomies performed 
during the first four months of 1945 in ten different hospitals, large and small, 
in three midwestern states, with a correlation of the symptoms, pelvic findings, 
and histopathology. His study revealed the startling findings that 30.8 per 
cent of the organs removed in the series presented no evidence of disease and 
that in 32.8 per cent the operation was either not indicated or contraindicated. 
He reaches no definite conclusion in his report, ]nit the inescapable one must 
be drawn that if his findings represent a cross section of the country as a 
whole, hysterectomy has attained an unenviable place at the top of the list of 
unnecessary operations. This offers a challenge to hospital staffs to "look 
beliind the curtain” as Miller suggests, turning on the cold light of scrutiny 
and taking remedial measures as indicated. This is necessary if we are to 
retain public confidence and respect. 

The present study was undertaken for the purpose of determining the 
hysterectomy situation at the Orange Memorial Hospital. This hospital is a 
fully approved 250 bed institution with a well-organized staff and a full-time 
certified pathologist. It is impossible to make any comparison between this 
staff and those of the ten hospitals reviewed by Miller, but the fact that all 
organs removed in those hospitals received a pathologic examination would 
indicate that they meet at least minimum, or better, requirements. It was 
hoped that some conclusions could be reached as to whether hysterectomy is 
an abused operation in the Orange Memorial Hospital, or whether the errors 
in diagnosis and indications for operations ap]n-oach that ii'reducible minimum 

‘Read at the Tenth Annual Jloetinp of the Soutli Atlantic A^^sociation of Obstetricians anti 
Gynecologists, Augusta, Georgia, Feb. 12 to 14, 1918. 
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5. The pathogenesis iiiYolves many factors, none of which acting aloive 
seem to be responsible but acting together render tlie tnbnlar cells snseeptiblc 
to injury by certain chemical substances. 

G. Nine case histories are presented and discussed. 

7. It is our opinion that once oliguria or anuria develops the interruption 
of pregnancy is mandatory. 

8. Ill \uew of the tubular damage until leakage of the glomerular filtrate 
into the blood stream, excessive fluids will lead to cardiac decompensation and 
pulmonary edema with death ; therefore, they must be restricted. 

9. Renal decapsulation, in our experience, is of questionable value but is 
a lifesaving procedure in some cases. 

10. Peritoneal irrigation is a valuable procedure; serving as an artificial 
kidney, it removes the waste products during the period of tubular regenera- 
tion. 
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total operation is in the removal of the diseased cervix. However, since I 
have personally treated five carcinomas of the cervical stump within the last 
year, the advantage to me is genuine, and there seems little justification for 
the experienced operator not to employ the total operation except in difficult 
cases such as extensive pelvic endometriosis or inflammatory disease, where 
the safety of the patient might be endangered by the removal of the cervix. 
I am also sure that the total operation is technically more difficult, and the 
occasional operator had best confine his hysterectomies to the subtotal type. ' 

The gynecologic staff showed a decided preference over the surgical for 
the vaginal tj’^pe, 27 per cent to 7 per cent. However, here again it was found 
that two of the seven gynecologists did 58 of the 63 vaginal hy.sterectomies. 

There were two deaths in the 354 cases, a mortality rate of 0.7 per cent 
in the abdominal hysterectomies, or 0.56 per cent in the whole series. Both 
of these deaths were due to pulmonary emboli, one on the second postoperative 
day (autopsied), and the other on the eighth day while the patient was in the 
chair. Both also occurred in the subtotal operations, done by the surgical 
service. These facts are not considered significant as both deaths were ap- 
parently unpreven table. 


Table III. Symptoms op Patjexts 


COMPLAINT 

NUMBER 

PER CENT 

Bleeding 

148 

41.8 

Pain, lower abdomen 

Dysmenorrhea 

111 

31.3 

73 

20.6 

Leucorrliea 

54 

15.3 

Backache 

50 

14.0 

Mass, lower abdomen 

49 

13.8 

/'headache 



Secondary symptoms j 

46 

13.0 

t weakness, etc. 



Urinary symptoms 

33 

9.3 

Bearing domi or heavy feeling in 

32 

9.0 

the lower abdomen 



Prolapse 

24 

6.S 

No sjTnptoms 

10 

2.S 

Dyspareunia 

6 

1.7 

Pregnancy 

6 

1.7 


Table III shows the complaints of the patients at time of examination. 
Many had multiple symptoms. One hundred forty-eight patients, or 41.8 
per cent, complained of abnormal bleeding. This agrees veiy closely with the 
figure of 41.4 per cent in Miller’s series. Three hundred eight, or 78 per cent, 
complained of bleeding and/or pain and a mass in the lower abdomen. There 
is considerable variance in this series in the number of patients who presented 
no S 3 ^mptom.s, 10, or 2.8 per cent, and 43, or 17.4 per cent, in Miller’s. I am 
unable to explain this discrepancy except on the basis of incomplete his- 
toi’ies. 

In the 354 pehdc examinations (Table fibroids were discovered 205 
times, 57.9 per cent. By comparison. Miller found this diagnosis in 31.7 per 
cent of the cases in his repoih. The most significant disclosure is the difference 
between the normal pelves, reported in these two .studies, 2, or 0.6 per cent, in 
this, and 46, or 18.6 per cent in Miller’s. Again, it is difficult to reconcile the 
fact that normal pehnc findings in the latter group were 30 times greater than 
in this series. Pregnancj' was discovered eight times, and hsmterectom}'- was 
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wMch can be attributed to lionest, Iminan mistakes in diagnostic skill and 
surgical judgment. This latter figure is difficult to compute and will vary with 
indnddual interpretation. 


Material 

A personal analysis was made of the hospital case records of 354 con- 
secutive hysterectomized patients between April 5, 1946, and Dec. 17, 1947. 
The date for the beginning of the study was chosen because it coincided with 
the return of the pathologist to the hospital after a leave of absence. The 
hysterectomies were performed by 21 different operators, seven belonging to the 
gynecologic, and fourteen to the general surgical staff of the hospital. The 
largest number of operations done by one staff meinber was 113 and tlie least 
one. Fourteen members were responsible for less than ten hysterectomies 
each. Permission was obtained from all the members concerned in the study 
for a review of their charts with the knowledge that the findings would be 
reported. 


Table I. Tyi>e axb Xr>inER of IIy-steuectoiiiks Accordixg to Age Gkovp.s 


TYPE 

UNDER 20 

20-29 

30-39 

40-49 

50-59 

60-69 

70-79 

NUMBER 

Total 


12 

44 

53 

11 




Subtotal 

1 

19 

70 

CO 

12 

1 



Vaginal 


3 

IS 

27 

14 

6 

3 


Total number 

t 

34 

132 

140 

37 

7 

3 

354 


Table I indicates the number and types of hysterectomies according to 
age groups. The largest number, 140, (40 per cent) was pej’formed, as might 
be expected, in the group 40 to 49 years of age. This group also contains the 
greatest number of the total type, 53, or 44 per cent. Thirty-five hysterec- 
tomies, or 10 per cent, in patients under 30 years of age appear high, and de- 
serve the closest scrutiny in the final analysis. Nine of the ten cases in the 
group 60 to 79 years old are of the vaginal type. This is in accord with the 
accepted trend of the use of the Amginal route in elderly patients. 


Table II. Type and Numbek of Hysterectomies According to Hospital Service 



GYNECOLOGIC 

PER CENT 

SURGICAL 

PER CENT 

TYPE 

SERVICE 

OP 232 

SERVICE 

OP 122 

Total 

ss 

3S 

32 

26 

Subtotal 

81 

35 

82 

67 

Vaginal 

63 

27 

8 

7 

Total number 

232 

100 

122 

100 

Per cent of 304 

65.5 


34.5 



The number and types of hysterectomies according to service in the hos- 
pital are listed in Table II. The gynecological service showed a preference 
for the total operations over the surgical group, 38 per cent to 26 per cent. 
However when this was broken down, it was discovered that two gync- 
cologists 'performed 84 of the 88 total type, and three general surgeons 25 of 
the 32 totals in that service, or that five operators of the 21 did 90 per cent of 
the total operations. It is evident that both groups as a whole have not ac- 
cepted the generally asserted advantage of the complete over the ineomplele 
oneration or else have pi-operly recognized their limitations. I am in com- 
plete agreement with miller that the only advantage of the total over the sub- 
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Table V. Pathoeoby of Okoanr ]P:movi;i> 


ABDO.MINAL 
EINDIXG OBERATIOX 

PER CENT 

OF 28» 

VAGINAL 

OPERATION 

PER CENT 
OF 71 

Fibroids i 

180 

G3.G 

25 

35.2 

Cervicitis 

120 

42.0 

G8 

95.8 

Salpingitis 

G4 

22.G 

1 

1.4 

Ovarion tumors 





Benign 

.54 

19.0 

1 

1.4 

^Malignant 

4 

1.4 



Hyperplasia endometrium 

24 

8.4 

9 

12.7 

Uteri 





Normal except cervicitis 12 

1 




Normal exceiit xiregnancy G 


7.7 



Normal 4. 

/ 




Endometrial polyps 

21 

7.4 

5 

7.0 

Adenoinyosis 

20 

7.0 


10.0 

Pregnancy or retained products 

15 

.G..! 



Endometriosis 

9 

3.2 



Fibrosis uteri 

9 

3.2 

3 

4.2 

Cervical polyps 

5 

1.8 

3 

4.2 

Carcinoma coipus 

.1 

1.1 

1 

1.4 

jMyosarcoma 

2 

..8 



Tubal pregnancy 

1 

.4 



Postpartum uteri 





' Hemorrhage 

1 

.4 



Rupture 

1 

.4 



Pyometria 

1 

.4 



Bicornate uterus 

1 

.4 



Uterus didelphys 

1 

.4 




There were 15 eases of pregnancy or retained secnndines discovered on 
pathologic examination. These were analyzed and the results are listed in 
Table VI. 


Table VI. Pregxaxcy or Ketaiked Products Fouxd ox Pathologic Examixatiox — 

15 Cases 



FINDING 

NO. CASE.S 
RECOGNIZED 

NO. CASES 
UNRECOGNIZED 

Hysterectomy indi- 
cated, 9 cases 

Sterilization for medical indications 
with consultation 

Retained secundini's with fibroids 

Fibroids. G months’ jiregnancy. Hemor- 
rhage. Possible rupture 

5 

1 

3 

Hysterectomy not indi- 
cated, 6 cases 

Normal pregnancy 

Pregnancy with fibroids. No consultation 

2 

4 

Total number 


8 

7 


Justification of Hysterectomies on Basis of Pathologic Findings 

In 237 of the 283 eases of abdominal hysterectomy (83.7 per cent), tlie 
pathologic findings confirmed the clinical diagnoses. Removal of the uterus 
was considered justifiable in all but two of these cases, 235, or 83.3 per cent. 
In Miller's report, 122 of the 246 cases (49.6 per cent) were confirmed. All 
of these were considered justifiable. This appears to be a real basis for com- 
parison between the two series. In order not to pad or distort the results, the 
vaginal hysterectomies (71) are not included in this statistical study, as the 
indication for operation in this group was primarily prolapse rather than dis;- 
eased organs. Of the 46 eases in which the clinical diagno.sis was not eon- 
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performed for various reasons as shown later. Outside of two of these cases, 
the two normal pelves, and one ease of suspected carcinoma of the cervix, 
where total liystereetomy was contraindicated, there would appear to lie no 
preoperativc diagnosis that did not grossly indicate operation. TTowcvei', tlie 
accuracy of these findings remains to be vouched for. 


Table IV. Pelvic Findings on Examination 


FINDING 

Fibroids 
Cervicitis 
Prolapse, uterus 
Relaxation, perineum 
Cystocele 
Salpingitis 
Ovarian cysts 
Benign 
Malignant 
Rectocele 

Retrodisplacemejit, uterus 

Fibrosis uteri 

Pregnancy 

Endometriosis 

Adenomyosis 

Cervical polyps 

Abdominal adhesions 

Pyometria 

Ruptured uteri 

Carcinoma, corpus 

Normal pelvis 

Carcinoma, cervix 

Postpartum uterus (hemorrhage) 

Tubal pregnancy 

Intestinal obstruction 

Lcucoplakia, cervix 


NUMBER. PER CENT 


205 

57.9 

100 

30.0 

60 

17.0 

59 

10.7 

48 

13.8 

32 

9.4 

27 

7.0 

2 

.6 

23 

0.5 

18 

5.1 

10 

2.8 

8 

2.3 

7 

1.9 

6 

1.7 

4 

1.1 

3 

.9 

2 

.0 

2 

.6 

2 

.0 

2 

.6 

1 

.3 

1 

O 

•o 

1 

.3 

1 

.3 

1 

.3 


The pathologic findings are divided between the organs removed by the 
abdominal and vaginal routes and are catalogued in Table V. Fibroids were 
found 205 times in both groups (57.9 per cent). Peculiarly, this was the exact 
figure in the preoperative findings. I must reluctantly disclaim this as evi- 
dence of supernatural diagnosis and regard it as a coincidence. Miller’s 
figures show fibroids present in 43.4 per cent. Since all of these fibroids were 
undoubtedly not of sufficient size to warrant operation, it was interesting 
to note that 170, or 83 per cent, had symptoms of abnormal bleeding, and/or 
abdominal pain and palpable abdominal mass, generally acceptable criteria for 
hysterectomy. Of the other 35, 12 were removed by vaginal hysterectomy for 
reason of prolapse, and of the remaining 23 only four were asymptomatic. 
There were four uteii diagnosed as normal, twelve normal with the exception 
of chronic cervicitis, and six normal with the exception of pregnancy. In the 
abdominal eases, chronic cervicitis per se was not recognized as an indication 
for hysterectomy. This gives a total of 22 cases, or 7 per cent, in which opera- 
tion was not justified for lack of pathology. In the 71 vaginal hysterectomies, all 
eases showed prolapse and/or sufficient uterine pathology to justify operation 
except two, as will be shown in the final summation, where it was felt the op- 
eration was ill chosen. If these 69 eases are included in the total series, the 
incidence of insufficient pathology or relaxation for operation is reduced to 
6.8 per cent. Miller’s grouii of 246 eases, including 12 vaginal hysterectomies, 
showed no pathology or relaxation in 76 instances, or 30.8 per cent. 
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Case 5. Age 27. Dysmenorrhea. No bleeding. Total hysterectomy. Finding, hemorrhagic 

cyst ovary. Chronic cervicitis. 

Case 6. Age 25. Abdominal pain. No bleeding. Subtotal hysterectomy. Finding, benign 
endometrial polyp. 

Case 7. Age 35. Dysmenorrhea. No bleeding. Subtotal hysterectomy. Finding, hyper- 
plasia endometrium. Chronic cervicitis. 

Case 8. Age 47. Leucorrhea. No bleeding. Subtotal hj'-stcrectomy. Finding, benign endo- 

metrial pol3T). 

■ Case 9. Age 24. Menometrorrhagia, Subtotal hysterectomy. Finding, multiple retention 

cysts ovaries. 

Case 10. Age 36. Dysmenorrhea. No bleeding. Total hysterectomy. Finding benign endo- 

metrial polyp. 


Table VIII. Final Summation op Orange Memorial's and MiltjER's Series 


' 

ORANGE MEMORIAL 'S 
SERIES 

283 CASES 

NO. CASES PER CENT 

MILLER 'S SERIES 
246 CASES 

NO. CASES PER CENT 

Patients with no symptoms 

10 

2.8 

43 

17.4 

Patients with normal pelves 

2 

.6 

46 

18.6 

No pathology (or relaxation) 

16 

5.6 

76 

30.8 

Clinical diagnosis confirmed by pathologist 

237 

83.7 

122 

49.6 

Clinical diagnosis not confirmed by pathol- 
ogist 

46 

16.3 

124 

50.4 

Hysterectomy justified 

251 

89.0 

165 

67.0 

Hysterectomy unjustified 

32 

11.0 

81 

32.8 


For a summary of tlie comparison between the justified and unjustified 
283 abdominal (1 vaginal) hysterectomies in this series, and the 246 (includ- 
ing 12 vaginal) in Miller’s, attention is again directed to Table VII. The 
final summation of the two series can be seen at a glance in Table VUI. The 
main point of interest is that in Miller’s study the clinical diagnoses were 
not confirmed by tlie pathologist in approximately three times as many cases 
as in the Orange Memorial Hospital’s and the hysterectomy was judged un- 
justified in about the same ratio. This should emphasize the role of the 
pathologist as the final arbiter in the justification for any operation where the 
removal of organs is involved. 

Misuse of Type of Hysterectomy 

In a study of this nature, attention should be directed to the cases where 
hysterectomy was apparently indicated, but the interest of the patient would 
have been better served by the use of a different type of hysterectomy than 
the one employed. Three eases, of the 354 reviewed, were considered to fall 
within this classification and are briefly evaluated as follows. 

Case 1. Age 53. Irregular bleeding. Vaginal hysterectomy. Finding, adenocarcinoma of 
the corpus. A preliminary curettage was indicated, followed by radium, and later, 
total hysterectomy. 

Case 2. Age 63. Irregular bleeding. Subtotal hysterectomy. Finding, adenocarcinoma 
of corpus. The same procedure should have been employed as in Case 1. 

Case 3. Age 36. Prolapse. Total hysterectomy with no vaginal repair. Palient would have 
been better served by vaginal hysterectomy and posterior colporrhaphy. 

Thus, it will be seen that there was a mi.suse of the type of hysterectomy' 
in 3 of 354 cases, or 0.80 per cent. 
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firmed by the patlioiogist, the operation was considered justifiable iu 16, oi- 
5.7 per cent. Miller’s figure in this category is 43 cases (17.4 per cent). 


Tabi,e Vir. SrMMAUY OF .Tostifiki) and UiN.TrsTiFiEi) Hysterectomies 



ORANGE MEMORIAL'S SERIES 

MILLER ’ 

S SERIES 


283 CASES 

246 CASES 


NO. CASES 

I’ER CENT 

NO. CASES 

PER CENT 

llyttfcrcciomy Jvsiificd 





Clinical diagnosis conlirmed by pathol- 

235 

83.3 

122 

49.6 

ogist 





Clinical diagnosis not confirmed bi- pa- 

16 

i).V 

4.3 

17.4 

tliologist 





Total 

251 

89.0 

165 

67.0 

Jlystcrcclomy Kol 





^linimal symptoms and pathology 

2 

.7 



Clinical diagnosis confirmed by pa- 





tliologist 





Clinical diagnosis not cotifinncd by 

s 

2.7 



pathologist 





No liistopathology (or relaxation) 

4 

1.4 

76 

30.8 

No liistopathology excejit cervicitis 

12 

4.2 



Diagnosis contraindication to operation 

6 

2.0 

5 

2.0 

(pregnancy or retained secundines) 





Total 

32 

11.0 

81 

32.8 


Hysterectomies Not Justifiable 

This decision presented no difficulty in the four cases showing no pa- 
thologj’’, twelve with no pathology except cervicitis and six Avhere the oper- 
ation was contraindicated iDecause of the sole finding of pregnancy or retained 
secundines (Table VII). Obviously tliis did not tell the whole story, for it 
seemed improlnible that there should not be some cases in the remaining 261, 
where the hysterectomy was not justified. In order to determine this, these 
261 records were critically analyzed to discover if the symptoms and pathology 
present were of sufficient importance to justify extirpation of the uterus. It 
was realized .that this would not be easy, for the clinical record often does 
not visualize the picture of the patient as a whole, and other factors, known 
to the attending physician alone, might influence the decision. It is also diffi- 
cult in absentia to decide what course one would have followed at the oper- 
ating table, and so, realizing full well that he was treading upon delicate 
grouird and chagrined to discover that he too was not entirely absolved from 
criticism the reviewer based his decision for or against justification for the 
removal of the uterus on these grounds: (1) age of the patient; (2) minimal 
symptoms; (3) minimal pathology. On this basis, the following cases were 
regarded not acceptable for hysterectomy. 

Clinical Diagnosis Confirmed by Pathologist 

Case 1. Age 29, Leucorrheii. Vaginal liystereetomy, primarily for sterilization. Fimling, 
simple hypertrophy of uteru.s. 

Case 2 Age 29. I^Ienorrhagia. Total hysterectomy. Finding, hj-perplasia of endometrium. 

Clinical Diagnosis Not Confirmed by Pathologist 
Case 3 Age 30. Abdominal pain. No bleeding. Total hysterectomy. Finding, myoma 
0.5 cm. 

Case 4. Age 50. jMeuopausal symptoms, no bleeding. Subtotal liystereetomy. Finding, 
small retention cysts ovaries. 
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Summary 

1. A review oi 354 consecutive iiysterectomies, performed by seven mem- 
bers of tbe gjmecological, and fourteen of the surgical staff, of tbe Orange 
Memorial Hospital, is presented. 

2. These 354 hysterectomies consisted of 320 total, 34 per cent, 163 sub- 
total, 46 per cent, and 71 vaginal types, 35 per cent. 

3. The greatest number of cases, 340, or 40 per cent, occiu'red in the age 
group 40 to 49 years. There were 167 hysterectomies, 46 per cent, performed 
in women under 40 years of age. 

4. The gynecological service Avas res])onsible for 232, 65.5 per cent, of 
these cases and the surgical seinnce 122, 34.5 per cent. 

5. There Avere tAvo deaths in this series, a mortality incidence of 0.'7 per 
cent in the alAclominal hysterectomies and 0.56 per cent in the Avhole group. 
Both of these deaths Avere due to pulmonary emboli in the subtotal oper- 
ations. 

6. Ten patients, 2.8 per cent, had no preoperative symptoms. Abnormal 
bleeding Avas the chief complaint of 148 patients, 41.8 ]Aer cent, and 308, 87 
per cent, complained of bleeding and/or pain and mass in the abdomen. 

7. Fibroids Avere discovered 205 times, 57.9 pei- cent, in the pehnc exam- 
inations prior to operation. Only tAVo cases, 0.6 per cent, Avere reported as 
having normal pelves. The preoperative findings appeared grossly to indi- 
cate operation in all but five cases, 3.4 per cent. 

8. Fibroids Avere found in 205 of the remoA'ed uteri, 57.9 per cent, by the 
pathologist. The uteri removed abdominally Avere reported normal (including 
cervicitis and pregnancy) 22 times, 7.7 per cent. Pregnancy or retained 
products Avere reported in 15 eases, 5.3 per cent. 

9. Of the fifteen cases shoA\dng pregnancy or retained products on 
pathological examination, eight Avere recognized preoperatively and seven 
Avere unrecognized. Hysterectomy is judged to haAW been indicated in nine 
of these patients and not indicated in six. 

10. The clinical diagnosis Avas confirmed by the pathologist in 237 of the 
283 abdominal hysterectomies, 83.7 i>er cent, and not confirmed in 46 cases, 
16.3 per cent. 

11. In 235 cases confirmed by the pathologist, 83.3 per cent, the hysterec- 
tomy is considered justified, and in 16 of the unconfirmed cases, 5.7 per cent. 

12. Based on the 283 abdominal hysterectomies, the removal of the uterus 
is considered justifiable in 251 eases, 89 per cent, and unjustifiable in 32, 31 
per cent. 

13. In three of the total 354 cases, 0.8 per cent, the type of hysterectomy 
is judged misused. 

Conclusion 

From this study it is felt thal hysterectomy has been employed too lilmrally 
in the past, in the younger gi’oup of patients at the Orange Memorial Hospital, 
and that the incidence of 11 per cent unjustified operations is too high and 
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Discussion 

It is evident, in most iiospitals today, that the indications for hysterectomy 
have been eonsiderahlj^ broadened in recent years. Indeed, in many good 
medical centers, this operation has almost replaced irradiation in the treat- 
ment of benign bleeding at or near the menopause. The factors I’esponsible 
for this radical trend are well known and need not lie repeated. Perhaps the 
pendulum has swung too far and may be expected to return to a more middle 
course. The decision for hysterectomy is a serious one, for it involves not 
only the removal of an organ, but constitutes a major break in the pituitary- 
ovarian-uterine relationship with possible endocrine and neuropsychogenie up- 
heavals. It is incumbent upon the gynecologist to weigh the decision care- 
fiilly, using all diagnostic means at his disposal and exercising his soundest 
surgical judgment. Even so, as "WhartoiP has aptly stated, "in spite of the 
exercise of our greatest care, in spite of the performance of all iiertinent 
diagnostic procedures, in spite of the fact that we have sought the advice of 
our colleagues in arriving at the proper conclusions, in spite of all of this, 
there is not one who has not made unfortunate mistakes.” This is not said 
in defense of indiscriminate hysterectomy, for the removal of a normal utei’us 
without extenuating adnexal patholog>^ or prolapse is to be condemned today as 
at anj^ time in our gynecologic evolution. 

It would seem that the main criticism in this report should be directed 
toward the number of uteri removed in the younger group, 10 per cent of the 
total in women under 30, and 46 per cent below the age of 40. This compares 
closely with the figures found by Miller of 12 per cent and 44 per cent re- 
spectively. There is no doubt that this number is too large, and unquestion- 
ably some of these eases could haAm been treated by a more conserAmtiAm mode 
of therapy to the adAmutage of the patient. 

What constitutes abuse is difficult to define. To admit this charge, evi- 
dence must be produced that there has been undue laxness in indications for 
operation, that reasonable diagnostic care has not been practiced, and even a 
hint that remunerative considerations have transcended surgical necessity. 
With no precedent except Miller’s study (32.8 per cent), it is not simple to 
CAmluate an incidence of 11 per cent unjustified hysterectomies. Admitting 
that this figure is too high and should be reduced, preoperative pelvic findings 
of 1.4 per cent, in AAdrich operation Avas not indicated or contraindicated, Avould 
not aj^pear to suggest a laxness in indications for operation, and confirmation 
of the clinical diagnosis by the pathologist in 83.7 per cent of the eases Avould 
seem to imply that reasonable diagnostic care had been practiced. Therefore, 

I am disinclined to designate hysterectomy as an abused operation at the 
Orange Memorial Hospital until more reports of this type are forthcoming 
from hospitals Avith Avell coordinated staffs. Miller is to be commended foi 
his pioneering in this inAmstigation, and it is to be hoped that his effort Avill 
stimulate further comparative studies so that the trixe status of hysterectomj 
as an ojAeration of necessity can be established. 



INVERSION OF THE VAGINA FOLLOWING HYSTERECTOMY- 

C. J. Andrews, M.D., F.A.C.S., Norfolk, Ya. 

(From ilic Department of Gynecology, Norfolk General Uospilal) 

I NVERSION of tlie vagina following Iiyslerectomj’’ lias long iieen recognized as 
a particularly difficult condition to cure satisfactorily. It is often accom-- 
panied by troublesome complications such as cystoeele, cystitis, incontinence, 
wliicli demand relief. Many procedures have been devised to meet the indica- 
tions. Most of these have depended upon some method of suspending the 
vaginal vault to the fascia of the abdominal wall as deserilied by Brady,^ or 
plication to the broad ligaments as used by Payne.- These, of course, depend 
also upon vaginal plasties. Brady depends on the tension of the anterior 
vaginal wall to support the bladder and uses only posterior repair of the 
vaginal tract. These, no doubt, have a field of usefulness. Some can be ad- 
vantageously repaired by a vaginal plastic alone after the Manchester plan. 
There is a small group which requires unusual effort. 

The purpose of this communication is to describe a procedure which I 
have developed and used with satisfaction. As far as I know, this plan as used 
has not been previously described. I offer this as one addition to the arma- 
mentarram available for the treatment of this difficult problem. 

On July 22, 1944, I was consulted by a patient who presented a condition which would 
obviously place a considerable strain on any method of repair used. Tiie patient was 66 years 
of age, had been married forty-six years, and had four children. A complete hysterectomy had 
been done at the age of 39, or twenty-seven years before. Her general physical condition 
was good except for diabetes which was then being controlled by diet. The chief complaint 
was the protrusion of a mass of considerable size which obviously contained bladder and in- 
testines as well as rectum. The bladder symptoms were troublesome. There was not only 
bladder frequency but partial incontinence. Although the prolapse had existed over several 
years, there was no ulceration but the mucous membrane was thick and hypertrophied. There 
was nothing to show where the cervix had been except a scar or dimple. The perineal supports 
were practically worthless. 

AABiile reviewing available literature, my attention was called to the 
Berkeley-Bonney^ modification of the Le Fort operation which seemed to offer 
advantages over the usual Le Fort, but this or any other method of suture of 
the vaginal wall would not be expected to give the needed support to cure such 
a hernia as this. In fact, I did not find that any method which I had used or 
Avith Avhicli I Avas familiar gave promise of satisfactory relief. HoAvever, this 
modification of the Le Fort AAmuld ansAver aa’-cII as a final step after the anterior 
and posterior vaginal plastic. 

♦Read at the Tenth Annual :Meeting of the Soutli Atlantic Association of Obstetricians 
and Gynecologists, Augusta, Ga., Feb. 12 to 14, 1948. 
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sliould be reduced, but i!roiu the low rate of pi‘eo])erative ])elvic findings, 1.4 
])er cent, in Avliich Hie operation was not grossly indicaied and from the con- 
firmatory pathologic support of the clinical diagnosis in 83.7 per cent of the 
cases, the abuse of the hysterectomy operation in this particular hospital is 
not conceded. 

The autlioi- ■wishes to express his thanks to Dr. Norman P. Miller for his endorsement 
of this revie'O' and generous permission to use his figures for a comparative study and to 
those members of the staff of the Orange klemorial Hospital who, in such a fine spirit of 
cooperation, gave their consent for a review of the hospital clinical records of their 
patients. 
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2. Wharton, Lawrence R.: Routh. M. J. 40: 1013-1015, 1!)47. 


1503 Kuiiii Avenue 



450 ANDEEWS Am. J. Oli-u. & Gyncc. 

■ March, 1949 



Fiff. 2. Fig. 3. 
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Technique 

/J’hc technique used consisted first of the usual dissection of the anterior 
vaginal wall and the puhocervical fascia as shown in Fig. 1. The inverted 
vault is grasped by a tenaculum at the jioint vdiere the cervix was removed 
and the structures placed in slight tension. A short transverse incision is made 
about an inch from this, then liy blunt-scissors dissection the vaginal wall is 
separated from the puhocervical fascia to a point near the meatus. Prolapse, 
of course, makes the dissection of the anterior vaginal wall particularly easy. 
The vaginal wall is separated from the puhocervical fascia first by sharp dis- 
section and then by gauzc-eovered finger the fascia is exposed as far laterally 
as needed and carried backward to the scar tissue which originally represented 
the broad ligaments. SuUircs are started near the urethra and carried back 
to tlic original site of the cervix. The end of this consists of structures remain- 
ing from the broad ligaments. 'When the fascia was dissected far to the sides, 
the support was surprisingly strong. Altogether, this gave a shelf of very 
definite strength which not only held the bladder up but contributed to the 
pelvic support. Mattress stitches are placed over the urethral sphincter and 
urethra and give support to these structures. The vaginal flaps are not re- 
moved but left for suture as a part of the last step in the operation. 



Fib. 1.— Dfesection of anterior vaginal vail. Scpaiation of piiliocervical fascia. Fascia fieed 

from pubic lami and vagrinal mucosa. 


The posterior structures are dissected in much the same way as the an- 
terior. A tenaculum is placed on either side of the vaginal tract just below 
the opening o£ the Bartholin ducts and placed on slight tensioii. A sti'ip of 
tissue connecting these points is removed at the mneoentaneons junction with 
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scissors. The posterior vaginal miicons membrane is sepaivatccl by scissors dis- 
section to a point about an inch from the tip of the vaginal vault. The vaginal 
flaps are dissected to the sides finst by sharp dissection and then by gauze- 
covered finger. These are carried to a point where the rectovaginal fascia 
is clearly seen and felt. At this point the enteroccle was encountered and was 
dissected, tied off, and excised. This, of course, has nothing to do with this 
particular method except that it was encountered in this case. The recto- 
vaginal structures are closed by interrupted stitches beginning near the an- 
terior end of the dissection. These stitches are cma’ied to the end of the 
perineum near the rectum as siiown in hhgs. G and 7. The levators are now 
sutured (Figs. 9 and 11). At this point the Berkeley -Bonney method of closure 
of the Le Fort is used, as sho^vn in Figs. 8 and 10. All four flaps, two anterior 
and two posterior, are brought together by a sufficient numbei' of mattress 
sutures beginning at the top, each one earrjdng the previous one higher. Then 
the suture described as the “crown stitch of Emmet” is carried from the left 
side of the oi’iginal incision through such strnetures available including the 
levators; when this is tied it raises the perineum high (Fig. 32). This is aug- 
mented by any stitches which may be necessary. The skin of the perineum is 
closed by a fine catgut running stitch which is continuous with the final closure 
of the mucous membrane. At the completion of the operation, the vaginal tract 
has the appearance of being entirely normal in support except that the tract 
is a double-barrel affair communicating at the distal end. This lias very much 
the appearance of a double vagina. When seen recently, this patient stated 
that she has no symptoms of any sort referable to the pelvis. Although nearly 
TO years old, she is carrying on the heavy duties of a boardinghouse keeper. 
In all respects, the results were perfect. 

This procedure is also useful for a large, complete prolapse when there 
has been no hysterectomy but the uterus and cervix are so atropliied as to be 
of only slight use. 

This is illustrated by a patient who was seen, first on June 3, 1945. She was 76 years old, 
had been married fifty years, and had had six full-term pregnancies, youngest child aged 37 
years; all deliveries were said to be normal. This patient was short, rather obese, with pendu- 
lous abdomen. Her chief complaints were persistent bladder symptoms and protrusion of a 
mass from the introitus. This mass also was of considerable size and seemed to consist prin- 
cipally of cystocele but when she stood on her feet the whole vaginal tract inverted. The 
cervix was represented by a little more than a dimple as these structures were severely at- 
rophied. When first seen, the urine contained considerable pus and the liistory recorded that 
the bladder symptoms had been most persistent for a long time. Hypertension was moderate, 
176/86. Tills patient is a portrait painter and likes to be on her feet a considerable part of 
the day. This fact, no doubt, contributed to the cause of the prolapse and also increased the 
demand for relief. Every manner of support was tried for her but as the levators were worth- 
less, none of them were of any particular value. The operation was done on Oct. 22, 1946. 
The technique was essentially the same as in the previous case except that there was a small 
cervix to which the attenuated cardinal ligaments were attached. TJie cardinal ligaments were 
brought anterior to this and sutured, which helped the plan considerably. The posterior 
vaginal structures were dissected as in the previous case. This hernia also was so large that 
it was not felt that the fascia would be sufficiently strong to hold it alone. So the vaginal 
flaps were sutured after the Berlteley-Bonney plan. Anesthesia used in this case was Pentothal 
sodium. We now use low spinal for vaginal plasties though the anesthesia in this case was 
entirely satisfactory. The convalescence was disturbed only by a flare-up of cystitis which 
was noticed after removal of the Foley catheter on the fifth day. Culture was pure colon 
baciUus and was cleared up very promptly by streptomycin. Her structure supports arc 

perfect. 
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Fig. C. Pi&. 7. 

Figs. G and 7. — Suture of rectovaginal fascia. 



Pig. 8. Fig. 9. 

Pig. 8. — Initial suture approximating anterior and posterior vaginal walls. No vaginal 
mucosa is excised. 

Pig. 9. — Approximation of incised areas of anterior and posterior vaginal walls by mat- 
tress sutures tied inside forming median septum. Each suture carries apex higher. 
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Discussion 

The usefulness of this operation is limited, these limitations being the same 
as those of any Le Fort operation, in that no provision is made for future 
marital life, and altogether it is confined to a small group. During the three 
and one-half jmars in which these cases were seen, we did 262 vaginal plasties 
for prolapse, nearly all associated with cystocele and rectocele. This plan 
has the advantage of being entirely vaginal procedure and is remarkably 
simple for anyone who is accustomed to doing vaginal plastics. The time re- 
quired is very short. It eliminates the need for abdominal operation which 
is undesirable for this particular group, as they do not stand vagmal plastics 
combined with abdominal operations too well. The second case which I have 
described Avould have been entirely unsuitable for any kind of abdominal 
operation, and very likely no method of suturing the vaginal structures would 
have been sufficient alone. It seems possible that this procedure might well be 
used in any case selected for a Le Fort operation as the vaginal plastic is a 
part of it and offers the advantages of real support. The group suitable for 
this operation is small but the need for relief is very great. 

Summary 

1. A method of repair of inversion of the vaginal tract is described. 

2. This method consists of a modified anterior and posterior vaginal 
plastic combined with a modified Le Fort operation. 

3. Two cases are reported, which have been most satisfactory. 
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Fig. 10. Fig. 11. 

Figs. 10 and 11. — Continuation of perineorrhaphy. Sutures of levator ani muscle and fascia. 



Fig. 12. Fig. 12. 

Fig. 12, — (a) Perineorrhaphy (continued). "Crown Stitch of Eninict” : additional sutiire.x 
In perineal fascia a.s needed, (b) Approximation of vaginal mucosa with interrupted .sutures. 
Fig. 13. — Mucosal closure complete. 
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per cent ol a relatively large series of cases in which there was no head move- 
ment interposed between film exposure. In almost 30 per cent of all eases, 
the movenient of the head precluded scientific measurement. Ilis would seem 
to be an ideal method if the two films could be exposed simultaneously, or al- 
most so. 

Ball and Marchbanks/ in 1935, reported a teleroentgenographic process 
by which the volume of the pelvic cavity calculated from the anteroposterior 
diameter of the inlet and the interischial spine diameter is compared to the 
volume of the fetal head calculated from the mean circumference of the fetal 
cranium. They reported sixty cases in which the circumference of the fetal 
head was exact to within 1 cm. in 85 per cent and to within 2 cm. in the re- 
mainder. The weight of the fetus was predicted to within 8 ounces in 85 per 
cent and to within one pound in the remaining 15 per cent. 

Fray and Pommerenke,'* in 1939, presented an ingenious stereoroentgeno- 
graphic procedure by which a single film is exposed simultaneously by two 
stationary x-ray tubes, separated from each other by a constant interfoeal 
distance. This eliminated the chief source of error in all double exposure 
processes, to wit, the movement of the fetus between exposures. They showed 
that this was very precise in measuring a steel rod, but they had employed it 
to a limited extent in fetal cephalometry where the variations in rotation of 
the head presented some difficulties. 

In 1940, Thoms and Godfried^ measured and plotted the suboeeipitobreg- 
matic circumference in seventy newborn infants. They showed that this cir- 
cumference was ovate in shape with the occipital half narrowed and the breg- 
matic half broadened. In no case illustrated, was there a radius deviation of 
more than 0.5 cm. and a clinical study shows that by moulding, in any instance, 
it may become circular. 

Guerriero, Arnell and Irwin, in 1940, made a study of 503 labors in which 
the Ball volumetric method of x-ray had been employed. They concluded 
that “in 38 breech presentations, the correlation between the radiologic find- 
ings and the clinical course of labor was not sufficiently close to establish the 
method as of any great prognostic value.” They found it more reliable in 
cephalic presentations. 

In 1941, an excellent critical review of all of the previous work was made 
by Dippel and Delfs.^^ They stated that most of the popularly employed 
methods result in an accuracy sufficient for clinical purposes, but that, to be 
scientifically 'exact, one must resort to the more complicated ones. They justly 
criticize isometric grid methods in that correct placement of the grid is neces- 
sary and may, in certain eases, be impossible. They favored the Hodge tri- 
angulation method as being more accurate. As in all double exposure methods, 
the fetal head may move between exposures. 

Cave,^® in 1943, reported a new triangulation method of double exposure 
on separate films with the position of the patient and cassette identical in eacJi, 
but with the tube distance varied. 

Kendig,^^ in 1946, devised formulas and tables for facilitating j^elvic and 
fetal head mensuration from stereoscopic films. 

In labor, the mechanical problem lies not only in a correct knowledge of 
the pelvic cavity in question, but also of the size and presentation of the fetus. 
The problem for solution is simply that of propulsion of a bullet-shaped ob- 
ject, the fetal head, through the roughly curved cavity of the maternal pelvis, 
the latter of which has two dimensions of marked importance : first, the antero- 
posterior diameter of the inlet, and second, the transverse diameter of the mid- 
pelvis or the distance between the ischial spines. Some authors have also im- 


SIMPLIFIED METHOD OF FETAL EOENTGENCEPHALOMETRY- 

Results Checked in 482 Oases 

Ricliakd Torpin, M.D., and J. L. Auasood, Jr., ]M.D., Augusta, Ga. 

(From ihc Department of Ohsiclries and Gynccoloffij University of Georgia. 

School of Medicine) 

A ccording to Clifford,^ “riii’seh- lias given a concise review of the 
various attempts to utilize the x-ray for pelvimetry. He points out that 
five general methods were developed many years ago and all modern methods 
are, in fact, minor adaptations of tliese frrndamental techniques : 

1. ConiftaraUve meiliods in which the exposure of the pelvis in the living is 
compared vfith a normal specimen taken luider identical conditions. 

2. TcleroentgenograpUic methods in which the x-raj’’ target is placed far 
enough from the object to obtain parallel rays and eliminate distortion. 

3. Frame methods, first suggested by Pabre and Fauchet in 1899, in which 
a metal frame with its borders notched at centimeter intervals is placed around 
the patient’s pelvis in the plane of the diameter to be measured. The popular 
Thoms teclmique is based upon this method except that after the first x-ray the 
patient is removed from the table and a lead plate perforated at centimeter inter- 
vals is placed in the plane to be measured and a second flash exposure made. 

4. Triangulation methods in which two exposures are made on the same 
film or on two separate films that are later superimposed. When the x-rays 
are taken, the shift of the target is a known distance and the target-film dis- 
tance is also luiown. “The two shadows of the point in the body are connected 
and the location of the point above the plate surface may be estimated by a 
mathematical formula or by a phantom with strings, utilizing the target dis- 
placement and the shadow displacement distance as known factors.” 

This is the principle of the technique first used by Levy and Thumin and 
by MacKenzie-Davidson in 1898. The methods of Chamberlain and Newell 
(1912) and Johnson (1927) are recent examples. 

5. Stereoscopic methods “in which stereoscopic exposures are made and 
viewed in the regular way. By the use of an illuminaled ruler or movable 
metallic points, placed directly in the phantom image, the pelvis may be ac- 
curately measured. ... It is thus apparent that most of the methods reported 
in the last few years have been but modifications of the original principles laid 
down by Varnier, Albert, Pabre, and MacKenzie-Davidson.” 

Thoms,® in 1930, presented a study upon 149 infants x-rayed before birth, 
with the use of a modification of his grid method in which the perforated lead 
plate was subsequently inserted at the level of the fetal head as determined 
by palpation. The second exposure then added the centimeter-spaced dots on 
the film, not on the plane of the pelvic inlet, but in that of the image of the fetal 
head. Our method is a modification of that of Thoms and somewhat similar to 
one by Jarcho‘ which he presented in 1931. 

Walton,®’ ® in 1931, using his false centimeter chart and two films exposed, 
one horizontally and one verticalljq was able to measure the fetal head accu- 
rately when there was no intervening fetal movement. 

In a classic paper in 1934, Clifford," by a stereoroentgenographic method, 
was able to predict the size of the fetal head in utero to within 0.3 cm. in 97 

•Read at the Tenth Annual Meeting: of the South Atlantic Association of Obstetricians 
and Gynecologists, Augaista, Ga., Feb. 12 to 14, 1948. 
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triangulation methods. Furthermore, 5 per cent error, is no more than that 
which occurs among a group of physicians wlio may measure the same newborn 
head by devices in common usage. A test of its practical value has been that, 



Fig. 1. — Metal gauges to facilitate the measurement of the biparietal anti .suboccipitobreginatic 

diameters of the newborn infant’s head. 

during the seven years of its routine employment in all doubtful labors, the 
operative delivery incidence has been reduced to approximately one per cent, 
including forceps and cesarean section. Ninety-nine per cent have delivered 


Volume 57 
Number 3- 


PETAL EOENTGENCEPHALOMETRY 


457 


plicated the sacral contour, but in many thousands of deliveries studied, not 
once has this factor been demonstrated in any case of dystocia as the most im- 
portant defect. • 

The concept of the fetal head must be clearly defined. In brief, the head 
is essentially cylindrical. One end of the cylinder is the face and the opposite 
end is the occiput with the greatest circumference embracing the biparietal 
and suboccipitobregmatic diameters. The head is’ attached to the fetal body 
by the cervical spine which acts as a fulcrum applied to one side of the cylinder 
and nearer the occipital end! This arrangement has a tendency to compel the 
head to traverse the pelvic cavity as occipital presentation. Since in almost 
all eases the fetal head goes through the pelvic cavity with one end of the 
cylinder presenting, it is necessary to know only the diameter of the cylinder 
and this is obtainable by ascertaining either the biparietal or the suboeeipito- 
bregmatic diameter, since they are, or can be made by moulding, essentially 
identical. The Imowledge of the length of the head (frontooccipital diameter) 
is of no practical value in dystocia. Only in brow presentations does the head 
present with the cylinder sidewaj^s, so to speak, and these are very rare, prob- 
ably not any more often than one in two or three thousand labors. Further- 
more, they are indisputably diagnosed by the lateral soft tissue film and when 
diagnosed, their special management is then in order. 

Fetal Head Sizes. — A review of a large number of term newborn heads 
measured soon after birth demonstrated that they tend to range mainly from 
8^ to 10y2 cm. in diameter, biparietal or suboccipitobregmatic. Under certain 
circumstances, the biparietal diameter is the greater, under others the sub- 
occipitobregmatic is greater, but these two diameters seldom vary more than 
one centimeter from each other. The vai-iation is almost always due to head 
moulding in labor or to lack of it. A narrow midpelvis with a long duration 
of occiput transverse presentation tends to produce a fetal head with shortened 
suboccipitobregmatic diameter. A contracted platypelloid inlet with a long 
first stage of labor will shorten, by moulding, the diameter of the head, which 
lies between the symphysis pubis and the promontory. This may be either the 
biparietal or the suboccipitobregmatic, depending upon the presentation at 
the time. These observations, noted time and again, have been made over a 
period of a decade in many thousands of labors, exact records of which are 
available, as well as the measurements of the pelvic cavities from which they 
came. 

Technique of This Stxidy . — The isometric method here used consisted of a 
single addition to the commonly employed lateral soft tissue technique reported 
by Snow and Powell,^® and Dippel and Brown. This addition is that of at- 
taching over the fetal head and as near it as possible a 10 cm. lead scale 
strapped over the mother’s abdomen. It is necessary that this scale lie in a 
longitudinal plane on an elevation as near the center of the fetal head as pos- 
sible. "When the film is exposed, the scale image then may be used to measure 
bj'-- calipers the diameter of the fetal head in the plane of the biparietal or .sub- 
occipitobregmatic diameter, whichever is obtainable at the time. In lireecli pres- 
entation, the scale is placed over the upper portion of tlie uterus ami on a level 
with the palpable fetal head. The predictable error of the method, if the tech- 
nique is as exact as possible by a trained technician, is not greater than 5 ]ier coni 
plus or minus, i.e., 0.5 centimeter. Let it here be stated that the object is for 
practical aid in prognosticating the course of the labor in question and that it 
cannot compete with more exacting, but more cumbersome and more costly 
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vaginally, spontaneously, the only aid having been episiotoniy and, rarely, 
Kristeller expression. The fetal and maternal morbidity and mortality have 
consequently been at a minimum. 

In this series of 482 cases, in 321, or 66.7 per cent, the x-ray measurement 
Avas Avithin 0.5 cm. of the actual size of the fetal head. Jn 427 cases, or 88.7 
per cent, the x-ray measurement was Avitliin 1 cm. of the true size of the fetal 
head. In all cases Avith an error of more than 1 cm., the error occurred in 
taking the x-ray exposure. The centimeter markei* must be placed OAmr the 
fetal head and in the longitudinal plane, if the correct measurement is to be 
made; in maiiy of our series, the marker AA^as placed by inexperienced tech- 
nicians Avho did not understand the principles inAmlved. Almost AAuthout ex- 
ception, if the marker is placed by experienced personnel, the x-ray measure- 
ment AAull be AAuthin 5 mm. of the actual measurement. 

Discussion 

At the present time, there are seAmral methods of x-ray pehdmetiy that 
quickly reveal the exact size and contour -of the pelvic cavity. The ideal is to 
have such knoAvledge of the pelA*is of every obstetric patient. IIoAvever, imless 
one ImoAVS the size of the crucial diameters of the feal head in question, the 
mechanics of obsteti’ics is still largely guessAA'ork, as it has been in the past. 

Because of the groAving popularity of the lateral soft tissue teelmique in 
determining the condition of the fetus and the placenta, it Avould be desirable, 
in addition, to obtain measurement of the fetal head. This technique makes it 
possible, but ruitil there is more exact localization of the measuring scale than 
has been demonstrated here, there can be little reliance upon the prognosis of 
labor in many of the eases. The study revealed that AAdiere due care AAms taken 
in placing the marking scale at the IcA-el of the fetal head and correct place- 
ment of the patient, the error may be kept at 5 per cent. The technique in 
eveiy ease (and this Avas not alAAmys observed in this study) must be super- 
Aused preferably by the obstetrician in order to locate exactly the fetal head 
for application of the isometric scale. Grotesque errors AAdll occur if reliance 
is placed upon the Avork of unsupervised technicians. 
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Pig. 2. — Ten centimeter lea,d gauge strapped over the mother’s abdomen and on a level with 
the greatest diameter ot the fetal head at the time of the lateral soft tissue film exposure. 
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Fig. 3. — Chart showing the degree of accuracy or error in determining by x-ray_ the biparietal 
or suboccipitobregmatic diameter of the fetal head in 482 cases investigated. 
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three months. Careful physical examination of the cliilcl was performed at 
Ijirth and roentgeno graphic examination of the long hones was made. Roent- 
geiiographic studies Avere repeated Avhenever indicated hy clinical or serologic 
findings. 

The majority of the patients in this study Avere treated late in the course 
of pregnancy. TAventy Avere treated hetAveen the sixteenth and thirty-second 
Aveelcs of pregnancy; fourteen, after the thirty-second AA^eek; Avhile only five 
began their treatment before the sixteenth Aveek. 

Since this study began in July, 1946, the period of observation of the 
patients has been relath’-ely short. One patient deA’-eloped eAudence of re- 
lapse three months folloAving treatment. Three patients have been observed for 
six to eleven months, tAventy-seven for tAvelve to tAventy-three months, and the 
remaining eight patients for tAventy-four months or longer. All of the infants 
have been observed for at least four months after delivery. 

Results 

Response in the Mother. — Thirty-four of the 39 imtients treated for syiA- 
ilis in pregnancy have obtained a satisfaetory clinical and serologic response. 
The syphilitic lesions disappeared promptly in these patients and no evidence 
of recurrence has been noted. Thirty-tAvo of them noAV have a negative 
serologic test. In the remaining tAvo patients there has been a continuous 
decrease in titer since the beginning of treatment. With continued obseiwation, 
the serologic tests of these patients are expected to become negatwe. 

Five patients have developed eAudence of treatment failure folloAving 
penicillin therapy. Three of these five cases shoAved a rise in the quantitative 
test for syphilis after delwery. Their children are not infected. The tAvo 
remaining patients deA’-eloped serologic eAddence of relapse a feAv Aveeks prior 
to deliver}’-, but one of their children appears to have escaped infection. (These 
patients Avere not retreated prior to delivery because the rise in quantitative 
titer did not become significant until parturition.) 

Effect of Treatment Upon the Infant. — Thirty-tAA’o of the 39 pregnancies 
have resulted in normal, liAung, nonsyphilitic infants. Three children Avere 
born Avith syphilis and the infants of four other pregnancies did not live. Of 
the 32 living and nonsyphilitic children, one child has been observed for four 
months foUoAAdng delivery, the remaining thirty-one for six months or longer. 

The serologic test for syphilis in fifteen of the thirt^^-tAvo normal chil- 
dren Avas posith’-e at birth, but became negative in scA'-eral Aveeks Avithout 
treatment. The positive tests Avere probably caused by a transfer of reagin 
from the mother, since the maternal serologic tests in these cases Avere also 
posith’-e at cleliA'ery. Positive serologic reactions in the mother at delivery 
occurred in 31 of the 39 patients. This Avas to be expected, since the majority 
of patients did not receive treatment until late in pregnancy. The titer, hoAV- 
CA’-er, Avas decreasing in almost CA^ery case. 

Occurrence of Syphilis in Infants. — Taa’o of the three children born Avith 
syphilis Avere delivered Avhile their mothers Avere receiA’ing treatment. In one in- 
stance the child Avas born on the first day of treatment after its mother had re- 
ceived only 240,000 units of penicillin. This patient had entered the hospital in 
the eighth month of pregnancy iDecause of rupture of the membranes. She Avas 
found to have secondary syphilis, and penicillin therapy Avas started. Labor 
began four hours later. The child Avas normal at birth but had a serologic 
reaction of 20 Kahn units. Three months later the titer had risen to 80 Kahn 
units, and treatment Avas begun.' The other sy]finlitic baby Avas born on the 
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P REVIOUS reports on the nse of penicillin in the treatment of syphilis in 
pregnancy indicate that this drug is of considerable value and is more ef- 
fective than arsenical therapj'- in the prevention of congenital . syphilis.^'^ 
In the earty studies, amorphous penicillin was used in doses ranging from 
600,000 to 2.4 million units. This report presents the results obtained with 
larger doses, 4.8 million units, of a purer form of penicillin, crystallhie peni- 
cillin G. 

Case Material and Procedures 

The patients in this study consisted of 39 pregnaiit women with early 
syphilis. The diagnoses of these i^atients at the time of treatment were as 


follows ; 

Seropositive primary syphilis 2 

Secondary syphilis 25 

Eecurrent syphilis 2 

Early latent syphilis 10 


None of the patients had had treatment for sj^philis except for the two 
cases with recurrent secondary manifestations. These two had failed to re- 
spond to previous penicillin or arsenic-bismuth therapj'- and developed evi- 
dence of relapse during pregnancy. This recurrence of infection was mani- 
fested either by a rise in the quantitative serologic test or by a return of the 
cutaneous lesions. The duration of the infection in the ten patients with early 
latent syphilis ivas less than four years and was established by a record of 
a negative serologic test within that time. Seven of the ten patients were 
known to have had the infection for less than two years at the time of treat- 
ment; two, less than three years; and one less than four years. Thirty-six of 
the patients were Negro, and three were Avhite. 

Each of the patients was treated with a total dose of 4.8 million units of 
crystalline penicillin G. This was given in doses of 80,000 units every three 
hours for 60 injections in 7^ days. No additional therapy was administered. 
After completion of treatment all patients were instructed to return at 
monthly intervals for quantitative serologic tests and physical examination. 

Serologic tests for syphilis were taken on both mother and child at de- 
livery, at monthly intervals thereafter for six months, and then every two or 

*l^resented at the Tenth Annual Sleeting of the South Atlantic Association of Obstetricians 
and Gynecologists, Augusta, Ga., Feb. 13, 1848. 
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terijreted as healing syphilis. Autopsy revealed bronchopneumonia, pulmonary atelectasis, 
and pulmonary hemorrhages. Histologic examination of the long bones showed osteitis 
consistent with healing syphilis. 

The fourth death was that of a 1,650 Gm. macerated stillborn infant. The mother in 
this instance had been treated three -weeks before delivery for early latent syphilis of less 
than two years’ duration. Fetal movements had been felt four days before the onset of 
labor. Eoentgenographic examination of the long bones of this child showed severe osteo- 
chondritis and osteomyelitis, in addition to numerous pathologic fractures. The severe 
maceration of the tissues prevented satisfactory histologic examination at autopsy. The 
death of this infant w'as probably the result of a syphilitic infection which had failed 
to respond to the treatment given three -u'ceks previously. 

Comment 

Tlie results of this study indicate that crystalline penicillin Gr is of con- 
siderable value in the prevention of congenital syphilis, even when given late 
in pregnancy. All of the loatients in this series were in an untreated infec- 
tious stage of syphilis, and more than one-third of them began therapy after 
the thirty-second week of gestation. The effectiveness of penicillin was, 
therefore, evaluated by the most rigorous circumstances, i.e. : the existence 
of early untreated S 3 H>hilis detected late in pregnancy. It has been estimated 
that approximately 95 per cent of such patients will have congenitally S 3 T)b- 
ilitic children if no treatment is given.'* In this study only three living children 
had sj’philis, and two of these were delivered before the therapj’ was completed. 

The two stillbirths in this study were probably the result of severe syph- 
ilitic infection. It is likelj’ that the infection in these infants had produced 
such advanced tissue destruction that, no form of therapj’’ would have been 
successful. For this reason treatment ivitli penicillin should be started early 
in pregnancy if possible. 

The abortion which occurred in the fifth month of pregnancy may have 
been caused by eclampsia. Another death, that of the cliild which died three 
days after delivery, was adequately explained at autopsy by the presence of 
extensive bronchopneumonia. 

It is difficult to compare our results with those obtained Avith arsenical 
therapy. In most of the reports on the use of arsenicals in prenatal syphilis, 
no distinction Avas made regarding the duration of the infection in the mother 
or the amount of preAuous treatment. Despite the lack of accurate eompara- 
twe data, there is no doubt that penicillin is more effective than arsenical 
therapy in this condition. It has been estimated that arsenical therapy of 
patients similar to ours Avould result in about 15 per cent to 20 per cent of the 
children having congenital syphilis.^’ ® 

The reports of other Avorkers using amoi’phous penicillin shoAved approx- 
imately 6 per cent fetal deaths probably not related to syphilis, and 4 per 
cent sj’philitie infants.'* These re.sults AA^ere someAvhat superior to those ob- 
served in the present study. It should be emphasized, hoAA^evex’, that a large pro- 
portion (35.9 per cent) of our patients Avere treated in the last eight Aveeks of 
pregnancy. 

FiAm (12.8 per cent) of the 39 mothers in this series developed CAddence of 
treatment failure. This relapse rate is comparable to that generally obtained 
Avith penicillin in earlj^ syphilis after a similar period of folloAv-up obserAmtion. 
It must be emphasized that a quantitative serologic test for syphilis should 
be taken at frequent and regular inteiwals folloAving therapy. Tliis is the only 
Avay that relapses in pregnancy can be detected .sufficiently early to prevent 
congenital syphilis. A positive serologic test folloAving therapy or at deliveiy 
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fourth clay of treatment after the mother had received 2.24 million units of 
penicillin for secondary sji)hilis. This child was a premature infant, weighing 
2,100 Gm., and had a positive serologic test of 1,280 Kahn units. Eoent- 
genographic examination revealed rarefaction of the long hones proximal 
to the epiphyses, and the diagnosis of syphilis was made. 

The presence of syphilis in these two infants was to be expected, since 
the course of tlierapy had not been completed. If the mothers had received 
the entire amount of penicillin before delivery, the treatment might have Imen 
successful. One such instance appeared in this series. 

This was a patient, with earlj' latent sj'philis who delivered a 2,.500 Gra. infant on the 
seventh' day of treatment after having received four million units of penicillin. Tlie 
serologic test for syphilis of the mother was 40 Hahn units while that of the child at 
birth was SO Ivahn units. Eoentgenograms of the infant showed evidence of syphilis of 
the long bones. This child was not given further therapy and spontaneously developed a 
negative blood test and healing of the osseous lesions. This, we believe, is evidence that 
penicillin can effect a cure of the fetus in utero even though it is already infected. 

The third child with syphilis was found to have serologic and roentgenograplnc 
evidence of the disease at 9 weeks of age. His mother was treated for secondary sj'phili.'; 
at the fourth month of pregnanej', but showed a serologic relapse four days before par- 
turition. She delivered before retreatment could be given. 

Delivery During Treahnent . — Tlie mothers of three of the children described 
above delivered during penicillin therapy. Two other patients treated in the 
last eight weeks of pregnancy also went into labor while receiving penicillin. 

In one instance, a mother with secondary sj'philis delivered a 2,500 Gm. infant after 
having received only one million units of penicillin. The serologic test of the infant was 
doubtful at birth but became, and remained, negative without treatment. There was no 
roentgenographic or clinical evidence of sjTihilis in this infant. 

The second patient had early latent syphilis of one j-ear’s duration and went into 
labor at the conclusion of penicillin therapy. She delivered a 1,390 Gm. macerated still- 
born infant three hours later. Fetal heart tones and movements had been noted at the 
onset of treatment, indicating that the infant died during the course of therapy. Eoent- 
genographic studies of the long bones were not obtained. Although the cause of death 
could not be determined at autopsy because of the severe maceration of the tissues, the 
infant probablj’’ died as a result of syphilitic infection. 

There was only one patient who delivered prior to the thirty-second week of gesta- 
tion. She had a spontaneous abortion which occurred in the fifth month of pregnancy. 
The patient had tj^rical eclampsia and was receiving penicillin therapy for seeondar}- 
syphilis. 

Infant Deaths . — ^Four fetal or infant deaths occurred in this study. Two of 
the deaths have been described in the foregoing paragraphs. 

The third child died three days after deliverj'. The mother of this child had re- 
ceived penicillin for secondary syphilis six weeks previously and delivered a full-term 
infant. The child .shorved evidence of asphyxia at birth and responded poorlj' to artificial 
respiration, oxygen, and coramine. He developed a temperature of 105.C° F. four hours 
after delivery and was treated for aspiration pneumonia. Despite penicillin therapy, 
death occurred two days later. The serologic test was positive with 10 Kahn units. The 
mother’s serologic test was 20 Kahn units. Koentgenographic examination of the infant’s 
long bones showed slight periosteal thickening, but no definite evidence of osteochondritis 
or osteomyelitis. Intrauterine disease had apparently been present, as shomi by an arrest 
of bone growth. This had been followed by new bone formation, and the lesions were in- 
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T hinking m terms of om- present obstetrical practice, it is difficult for us 
to realize that crude and often brutal methods were in use onl}^ a century 
ago. Very little progress had been made since Ambroise Pare rediscovered 
internal podalic version and Chamberlen the obstetric forceps. For the most 
part, the care of parturient women was in the hands of more or less ignorant 
midwives and a physician was rarely called until the woman with severe 
dystocia was exhausted from the pangs of a blocked labor. Craniotomy was 
a rather common operation and cesarean section was limited to the unfor- 
tunate few whose peHes were too small to permit a destructive removal of 
the fetus. 

Holmes and Semmelweis had recognized that puerperal fever resulted 
from contamination, but years passed before the development of the new 
science of bacteriology made possible a definite proof of its infectiousness. 
Rokitansky, in 1864, had observed microorganisms in lochial discharges and a 
year later the streptococcus was identified liy Myerh. Two years later Coze 
and Feltz found microorganisms in the blood of a woman who had puerperal 
fever. However, it was not until 1879 that Pasteur presented his thesis on 
“Septicemie Puerperale,” reciting his laboratory observations on cultures 
made from the lochial discharges, the blood, and the peritoneal caMties of 
women who died from puerperal fever. Since in all of these he obtained pure 
cultures of streptococcus, he concluded that these organisms were "probably 
the determinants of that very dangerous disease.” Thus Pasteur completed 
the series of observations begun by White, Gordon, Holmes, and Semmelweis 
and thereby paved the way for the antiseptic methods introduced by Lister. 
But many more years passed liefore modern aseptic methods made possible 
the obstetric surgery of today. 

My owm practice of obstetrics began a third of a century ago and it ended 
with a low-forceps delivery the day before Christmas, 1947. During these 
years I have witnessed many changes. My preceptor, J. Clarence Webster, 
in his time was called a radical cesarean sectionist by Dr. DeLee. At the 
time of his retirement in 1919 he had performed 150 classical and Porro op- 
erations with two maternal deatlis. During the years after the introduction of 
the low cervical operation, Dr. DeLee performed several times that number 
of cesarean sections. Today Dr. Webster probably would be considered ultra- 
conservative. ... 1 

The simple and very valuable operation of episiotomy i-arelj’’ was used 
prior to 1915, when its value was demonstrated by Brooke Anspach. In my 
early practice we boasted of our low incidence of forceps deliveries. As late 
as 1928, I visited one European clinic where, with a yearly average of about 

• Tfp'ifl .it the Tentli .Annual Meeting of the .South Atlantic Association of Obstetricians 
and Gynecologists, Augusta, Ga,, Feb. 12 to 14, 1948. 
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does not in itself indicate treatment failure, provided the titer is decreasing. 
Eetreatment in pregnancy, preferabl}^ mtli larger amounts of penicillin, is 
indicated if the patient develops serologic or clinical relapse. 

The fact that six of the patients in this series began premature labor 
during the course of treatment is worthy of comment. Two patients had con- 
ditions other than penicillin therapy which could well explain the onset of 
labor. The membranes had already ruptured in one case, while the other 
aborted spontaneously after eclampsia. The remaining four cases were treated 
in the last eight weeks of pregnancy and constituted 28.5 per cent of the 
fourteen patients receiving therapy in this stage of gestation. This high in- 
cidence of premature delivery suggests that the onset of labor may have been 
related to the large doses of penicillin used in this study. Other workers have 
also noted the onset of labor during penicillin therapy and have attributed 
it to therapeutic shock.'*’ ® 

The patient -with eclampsia has had a subsequent pregnancy and delivered 
a normal infant despite the fact that she eontiimed to have a positive serologic 
test of low titer (4 Kalin units) and received no additional therapy. Five other 
patients have had subsequent pregnancies and have delivered normal children 
mthout further therapy. Similar eases have been recorded in the literature, 
and it is apparent that treatment with penicillin may protect the mother and 
baby in sulisequent pregnancies. 


Summary 

Thirty-nine pregnant women with early syphilis were treated with 4.8 
million units of crystalline penicillin G and followed for at least four months 
after delivery. Treatment was started after the thirty-second week of preg- 
nancy in more than one-third of the patients. 

>Six patients went into premature labor during penicillin therapj’’ and two 
of their children were born with congenital syphilis. One patient developed a 
serologic relapse prior to parturition and delivered a syphilitic child. There 
were four infant deaths, two of which were probaljly caused by syphilis. The 
remaining 32 children are now living and nonsyphilitic. 

Five (12.8 per cent) of the 39 mothers have shown evidence of relapse of 
their sjq)hilitic infection. 

The results obtained in this series of patients with early infectious syphilis 
treated in the late stage of pregnancy indicate that crystalline penicillin G is 
an effective therapeutic agent in prenatal syphilis. 
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Western Journal of S^irgery, Gynecology and OVstetrics. These papers indicate 
gradually changing views regarding the management of pregnancy and labor. 
Data covering my 11 years in AVilmington liave now been added making it pos- 
sible to cover a Iwenty-eight-year period. 

Spontaneous delivery, frequently after a mcdiolateral episiotomy, oc- 
curred in 1,100 eases; there -were 595 low foi’ceps, 461 midforceps and 28 
high applications. Cesarean sections were performed 125 times, with 64 
classical, 48 low cervical and 13 Porro operations. Six patients had vaginal 
hysterotomies and forceps deliveries. Aversion and extraction were employed 
14 times and there were 99 breech presentations. The Piper forceps was ap- 
plied to the aftercoming head in 30 deliveries. Out of a total of 2,456 l)abies, 
there were 26 sets of twins and one of triplets. Thirty-one babies were still- 
born and 36 others died during the first month of life, a fetal loss of 2.71 
per cent. Five women died, just over 2 per 1,000 women. 

Prematurity, under seven months, was the major cause of death for 
20 of the babies who died the first month. Three ijalDies died during an out- 
break of “diarrhea of the newborn.” Four had very serious heart defects 
proved by autopsy. Hemorrhagic disc..se of the newl)orn killed two. Three 
had marked atelectasis proved by x-raj”- or autopsy. Erysipelas of the penis 
following circumcision killed one. Erythroblastosis Avas responsible for one. 
One developed pyelitis and died on the eighteenth day. Another was lost 
through virus pneumonia which developed after going home. 

Fifteen of the stillborn babies were macerated, haAdng died before the on- 
set of labor. Erythroblastosis caused a few of these deaths. True knots of 
the cord and extreme twisting caused others. None resulted from syphilis; 
in fact, only two of my patients ever indicated any evidence of this condition. 
Of the sixteen babies lost during laboi’, 5 Avere monsters (anencephalic) ; 
three died as a result of premature separation of the placenta ; one, a five and 
one-half month fetus, died during labor while the mother AAms unconscious 
Avith a severe nephritic toxemia; seven normal babies AA’-ere lost as a result of 
prolonged tests of labor prior to operathm interference, or as a result of pres- 
sure on the cord during an easy normal labor. The loss of these seAmn babies 
led to more frequent checking of the fetal heart rate and earlier operative 
interference when changes in the rate suggested impending asphyxia. In one 
case, partial premature separation of the placenta made it necessary to ac- 
complish a rapid deUA'^ery by classical cesarean section. Thirty minutes of 
artificial respiration were required for resuscitation. In this case the babj'’ 
developed a beautiful body but Avas a total idiot. AA^e noAv have definite ex- 
perimental proof as Avell as clinical that fetal asphyxia rapidly destroys brain 
cells and every effiort must be made to aAmid it during labor. 

Five mothers were lost. One died in conAmlsions some tAvehm hours after 
her delivery; one had an infliienzal pneumonia and one dcAmloped a paralytic 
ileus Avith an unrecognized appendicitis folloAving delh’-ery by cesarean section 
a month or more after term. Autopsies Avere obtained on these three. More 
recently tAvo more mothers died, one from a pulmonary emlAolus Avithin an 
hour after delivery; the other Avith a thjwoid crisis and heart failure. Au- 
topsies Avere refused in these cases. 

Approximately 5 per cent (125) of my patients Avere delwered by 
cesarean section. The one Avoman Avho died from ileus and appendicitis had 
been delivered through the natural passages four times previously but this 
time the baby Avhich Aveighed just under 11 pounds Avas too large. Several 
of the other Avomen Avho required cesarean section had been deliAmred by me 
one or more times before they developed a baby that Avas too large for their 
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1,800 deliveries, they reported only 10 or 11 forceps deliveries and some 50 
cesarean sections each year. AVhen, in 1 920, Dr. DeLec presented his paper 
on “The Prophylactic Forceps Operation,” he was generally condemned hj' 
the members of the American Gynecological Society. Today we realize that 
a low-forceps delivery may be much safer for l)oth mother and infant than 
a more jirolonged labor with an excessive use of Kristeller pressure in the 
effort to record another so-called normal delivery. 

About 1861, Simpson stated that induction of premature labor a century 
earlier was ‘'perhaps the greatest improvement that has ever been made in 
the practice of midwifery.” However, the greatly reduced risk of the cesarean 
operation has materiallj’’ lessened the incidence of premature induction of 
labor several Aveeks before term. Induction of labor at term, on the other 
hand, is noAV being adAused by a fcAv obstetricians and they have demonstrated 
that, properly employed, it is a safe and possibly a conservative procedure. 
Induction at term must not be confused Avith induction of premature labor. 
If the cei’A^ix is patulous and the head fixed in the pelvis, labor may be ex- 
pected to folloAV shortly after the membranes are ruptured, and available data 
indicate that the duration of labor on the aAmrage is shortened. If the head 
is not engaged or the cervix is rigid Avitli no effacement, artificial induction 
of labor rarelj^ is justified. 

Craniotomy a century ago Avas a rather common operation. Most of us 
Avill agree that it is no longer proper to consider it unless the fetus is very 
abnormal or already dead. The extraperitoneal cesarean section, as developed 
by Waters, or the more recent modification of Norton, is probably less danger- 
ous for the mother than a craniotomy. 

About 1920, Potter of Buffalo reported before the Philadelphia Obstetrical 
Society 1,113 labors Avith 920 versions and 80 cesarean sections. HoAvever, 
his immediate fetal mortality Avas 6.7 per cent and those avIio tried his version 
soon realized that it AA'as not a proper substitute for normal labor. Neverthe- 
less, he has added to the technique of a valuable operation Avhich has definite 
indications and is at times the only proper procedure. 

TAAdlight Sleep appeared just as I Avas starting my private practice of 
obstetrics. The group Avith Avhich I Avorked in Chicago Avas much interested 
in the deAmlopment of nitrous-oxide-oxygen analgesia and eventually I adopted 
the best parts of both methods, using heroin Avith the hyoseine, rather than 
morphine, and limiting the gas to the second stage of labor. More recently 
I liaAm used Demerol Avith hyoseine since heroin is no longer available. In 
1920, Avhile discussing a paper on the use of ether in obstetrics I made the 
folloAving statement: “Recently I have been using nitrous-oxide-oxygen 
analgesia intermittently for both mid- and loAv-forceps deliveries as well as 
in normal labor. The nitrous oxide-oxygen is given to a deep analgesia or 
light anesthesia Avhile the forceps is applied. The mask is then removed, and 
thereafter the gas is given intermittently as in normal labor. The patient is 
instructed to bear doAvn during contractions Avhile gentle traction is made on 
the forceps. For primiparas, I do a primary posterior episiotomy. There 
is usually an easy delivery Avith a minimum of traction pressure on the head.” 
After using this plan for some thirty years, I still believe it is safer for the 
fetus than use of the greater traction that is required Avhen the women is 
deeply anesthetized and unable to assist. 

Many years ago, I began making yearly checlcs on my obstetrical Avork so 
that I could compare my results Avith those reported by others. In 1926, a 
surA^’ey of my first 500 deliAmries in Mihvaiikee Avas presented before the 
Chicago Gynecological Society. Later, in 1941, a complete report on the ob- 
stetrical part of my pi'tyate practice in Mihvaukee Avas published in the 
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Great progress has been made within recent years and ])oth infant and 
maternal mortalities have dropped materially since. 1940. It is my belief that 
the next great change in obstetric practice will be in the development of 
groups who will work as units. Those who have tried this plan have fomid 
that it makes jDOssible an improved service to the i)atients and greatly lessens 
the physical strain on the men in the group. Obstetricians working in such 
groups will be able to give better service to the women in labor as well as in 
the office during prenatal care, since a continuity of service is possible. One 
man would be on duty at the hospital all of the time and patients in labor 
would be watched more carefully than at present. Too much is now being left 
to the inexperienced judgment of nurses and interns. After being up all or 
most of a night, a doctor would be assured adequate rest the next night. Pa- 
tients would no longer need to change office appointments because the doctor 
was called to the hospital. One of the group would be on duty in the office 
during the entire day. 

The young obstetricians who are being certified by the American Board 
today have had opportunities denied to those of us who began specialty train- 
ing thirty and forty years ago. We rightfully expect from them continued 
progress toward making pregnancy and labor still more safe for both mother 
and baby. 
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natural passages. Three cesarean sections performed in 1945 and 1946 were 
on women Avhose pelves were ample for babies of average size; one had been 
delivered twice by forceps and one had a record of four normal labors; one 
•was a primipara mth an oversized baby, 

A cesarean section still is far more dangerous than delivery through the 
natural passages. Moreover, the mortality associaled with a single cesarean 
does not tell the entire story, for risks multiply with each succeeding preg- 
nancy. I sometimes Avonder if we arc entirely justified in discontinuing pre- 
mature induction of labor lAdien tlxere is evidence that the baby xvill be too 
large if the pregnancy continues. I feel certain that in the future fewer 
women Avill be permitted to continue very long beyond term. 

Breech deliveries are somewhat more dangerous for the fetus. One of 
tlie babies that I delivered easily, Avithout the use of forceps on the aftercom- 
ing head, is somcAvliat spastic, suggesting a possible birth injury, but a con- 
genital defect is equally probable. One of the most serious objections to 
Amrsion and exti'action is the inei'eased danger to the baby from the breech 
birth. I liaA’e rarely attempted exteimal vei'sion on any of my private patients 
since such a high percentage Avill convert spontaneously during the last month 
of pregnancy. Furthermore, I ahvays recall that one of my former patients 
lost a baby as a result of a forcible conversion under anesthesia, Avhile under 
the care of one of my friends AAdio routinely tries to conAmrt all breech cases 
to vertex. 

High forceps is no longer faAmred except in an occasional multiparous 
Avoman Avhere there is no eAudenee of disproportion. I have reported a rather 
high percentage of midforceps delweines since I have so classified practically 
all cases requiring rotation from the ti’ansverse or posterior position even 
though the caput may at times make the head appear to haim reached the 
perineum. All statistics indicate that an outlet forceps delivery fairly early 
in the second stage is safest for the infant since it shortens the labox’, thereby 
lessening the damage from edema of the brain and the I'isks of asphyxia from 
pressure on the cord. 

There is no reliable data on fetal mortality 100 years ago, but Ave knoAv 
that it Avas Amry high during the first year of life. Although it is evident that 
the members of this group Avill have a gross loss of around 3 per cent, count- 
ing stillbirths and deaths during the first month of life, most hospitals are 
reporting a loss of about 5 or 6 per cent of the babies born in the institution. 
It seems obvious that statistical information should be required on all hospital 
deliveries and those physicians Avhose records shoAv abnorixially high infant or 
maternal mortality should be definitely restricted. Every man’s Avork should 
be cheeked separately and judged on his results. 

One hundred years haAm iioav passed since James Y. Simpson began the 
administration of ether and chloroform during the painful stage of labor. 
Obstetric progress has been sloA\q so slow that at times no progress could be 
noted for long periods. It Avas over 100 years after Dr. Physick and Professor 
Horner had demonstrated in the dissecting room the possibility of an extra- 
peritoneal cesarean section that Waters developed his operation. The year 
I graduated from Rush Medical College (1909), Dr. A. L. Smith of Montreal 
read a paper before the American Gynecological Society, entitled, “We Are 
No Longer Justified in Sterilizing Every Woman Who Has a Cesarean Sec- 
tion.” Today Ave can state that the extraperitoneal cesarean opei’ation has 
removed the eaidier reasons for craniotomy or a Porro section in the con- 
taminated case. However, contamination neAmr Avas a proper indication for 
the Porro cesarean hysterectomy since it could not be performed Avithout in- 
fecting the peritoneal cavitA''. 
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nonin-egnant women to compare with the mean plasma volume of a group of 
pregnant women. This author points out that the range of plasma volume in 
pregnancy is greater than in a groiip of nonpregnant women. lienee, it would 
appear that the changes in the plasma volume of an individual patient during 
pregnancy should only he compared with her own nonpregnant level. This 
volume level, ideally'-, should he determined in the prepregnant state. How- 
ever, for obvious reasons this is not feasible. Therefore, a later postpartum 
determination must suffice for the nonpregnant level. In addition, a prelabor 
decrease in plasma volume was not noted. This is understandable because, 
with only one antepartum observation, one would be unable to detect the peak 
of plasma volume increase. 

It is obvious that there is no agreement regarding the degree of increase 
in plasma volume and the time in gestation when the maximum change is 
present. The occurrence of a significant prelabor decrease is also in question. 

With the exception of Chesley’s work,-''”'^ extracellular fluid has not been 
studied during normal pregnancy. Using sodium thiocyanate, he Avas able to 
measure the extracellular fluid Amlume on a large number of pi’egnant Avomen. 
Although Chesley’s observations Avere scattered over many patients, a definite 
trend Avas noted. He shoAved that as pregnancy progressed there Avas an 
increase in the “available Avater.” Loss of aA^ailable Avater in the puerperium 
Avas also measured, but because of the interval of time betAveen measurements, 
he felt that his observations Avere not particularly valid. In addition, Chesley 
intei’preted certain data obtained on normal pregnant Avomen as suggestive of 
an intracellular transfer of Avater to the extracellular spaces.® 

Material and Methods 

Ten subjects were used in this study and 6 to 12 observations Avere made 
on each. It Avas our desire to study many patients, but a composite study 
such as this on a larger group of patients Avould not be practical since the 
radioactmty determinations alone are time-consuming and expensive. The 
patients avIio Avere used as subjects Avere healthy multigravida and primi- 
graAdda AVomen. Their diets Avere adequate and unrestricted and no medica- 
tion of anj”- kind Avas taken during pregnancy or the puerperium. Observa- 
tions Avere made at 5- to 6-Aveek inteiwals throughout pregnancy; the earliest 
determination on one patient Avas made 2-30 days prior to deliAmry. An at- 
tempt Avas made to have the final prepartum observation as close to the onset 
of labor as possible and a determination Avas made during eaily active un- 
medicated labor in one case. In the puerperium, Amlumes Avere determined at 
the end of the first Aveek in 5 cases. The last postpartum observations Avere 
made on the 26th to the 66th days of the puerperium. 

Plasma Amlume Avas measured by using the blue dye T-1824. The tech- 
nique used Avas that described by Gibson and Evans.® In order to ansAver 
a prcAdous suggestion that the dye might not be completely mixed and pos- 
sibly ti'apped at the placental site,^ the folloAving procedure aa^s done. A 
patient Avith a normal term pregnancy Avhile under spinal ane.sthe.sia and 
prepared for an elective cesarean section, Avas given 10 mg. of T-1824 and 50 
c.c. of Avhole fresh radioactive red blood cells in the left anti cubital vein. 
Prior to this injection, the left uterine Amin had been cannulated Avith poly- 
ethylene tubing. The tip of this tubing was placed as far into the uterus as 
possible. Simultaneous samples of heparinized AAlrole blood Avere then Avith- 
draAvn from the cannulated uterine vein and from the right anticubital vein 
at 1, 3, 5, and 7 minutes after the injection of the blood and dye. When the 
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Introduction 

T he purpose of this study was to investigate the changes that occur during 
normal pregnancy in the circulating red-cell mass and plasma and extra- 
vascular fluid volumes. It was felt that determining the normal relationship 
between these three compartments in uncomplicated pregnancy might aid in 
evaluating changes occurring in alniormal pregnancy. 

This report presents results of the simultaneous determinations of plasma 
volume and extravaseular fluid volume. A subsequent paper will give the re- 
sults of the measurements of the ch’culating red-cell mass as determined with 
the radioactive isotope of iron, Pe 55. Another paper will discuss the changes 
in the capillary bed in pregnancy. 

^ Previous studies of plasma and extracellular fluid volume have been con- 
fined to observations of one or the other. To appraise adequately the changes 
in the vascular and extravaseular compartments, simultaneous and frequent 
determinations on the same patients must be made. In the work published 
thus far, this has not been done. Dieckman and Wegner^ in 1934 reported the 
results of plasma-volume changes in pregnancy as measured with the dye, 
Congo red. Their finding of a 25 per cent average increase in plasma volume 
in pregnancy is lower than the values found in subsequent studies. 

Thomson et al.^ in 1938 reported the results of plasma volume determina- 
tion using the Evans blue dye technique.® These investigators found that 
plasma volume increased progressively and reached a maximum in the ninth 
lunar month. This value was 65 per cent higher than the “average normal 
nonpregnant” value. A prelabor plasma-volume decrease was noted and they 
state that normal nonpregnant levels were reached by the end of the second 
week in the puerperium. 

McLennan^ has recently published the results of plasma-volume determina- 
tions in pregnant patients at term and on the seventh postpartum daJ^ In 
analyzing his material, this author uses a mean plasma volume determined in 

*R6sume of the material contained in the first two of tliis series was presented, by 
invitation, befoi'e The American Gynecological Society, Williamsburg. Va., Nay, IfliS. 

tThis worh supported in part by a grant-in-aid from the National Institute of Health 
to the Massachusetts Institute of Teclinologj'. 
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TABiiii I. Plasma and Extravascular Eluid Volume in Pregnancy and the 

PUERPERIUM 


CASE 

NO. 

PARITY 

WEIGHT 

IN 

POUNDS 

DAY 

ANTE 

PARTUM 

DAY 

POST 

PARTUM 

I'LASMA 

C.C. 

VOLUME 

C,C./KG. 

lA'ilCT* 

EXTRA- 

VASCU- 

LAR 

C.C. 

ELUII) 

VOLUME 

C.C./KG. 

5 

2 

■ 134,5 

159 


2810 

46,0 

41.4 

J 1,850 

194 



140 

93 


3600 

56,5 

36.3 

14,350 

223 



145.5 

53 


4400 

66.5 

33.8 

15,150 

230 



151.5 

11 


4400 

64.0 

33.8 

15,400 

224 





t 

3000 


30.9 

10,400 




127 


66 

2730 

47.0 

36.1 

12,600 

219 • 

6 

1 

109.5 

172 


2800 

56.5 

39.9 

10,050 

212 



119 

131 


3366 

62.0 

37.7 

11,900 

220 



128 

90 


4100 

70.5 

34.7 

12,700 

218 



135 

49 


4160 

68.0 

32.5 

16,300 

266 



145.5 

3 


3460 

52.4 

35.2 

23,200 

318 



119 


45 

2710 

50.1 

38.2 

10,600 

196 

7 

1 

100.5 

208 


2154 

47.7 

39.2 

13,300 

293 



105.5 

161 


2566 

54.0 

35.3 

11,234 

304 



109.5 

123 


3080 

61.6 

32.2 

11,000 

220 



119.5 

82 


3480 

64.0 

31.1 

13,000 

239 



114 

41 


3750 

72.0 

28.1 

14,800 

284 



119.5 

0 


3300 

60.7 

32.2 

15,500 

286 



104.5 


26 

2180 

46.2 

37.4 

9,750 

206 

8 

2 

111 

132 


2800 

56.0 

37.6 

8,230 

164 



120 

91 


3110 

57.0 

35.6 

10,700 

231 



124 

50 


3315 

58.8 

32,5 

11,100 

• 196 



130 

8 


3060 

51.7 

35.7 

14,000 

237 



118.5 


7 

2640 

49.0 

35.5 

12,100 

224 



109.5 


33 

2360 

47.5 

38.0 

8,650 

174 

11 

1 

151.5 

148 


3973 

57.3 

35.9 

16,100 

239 



155 

111 


4630 

65.5 

32.3 

20,600 

280 



157 

78 


5285 

74.0 

31.7 

14,900 

204 



160 

39 


5425 

75.5 

29.4 

15,600 

214 



■ 100 

4 


4975 

68.5 

32.5 

16,700 

228 





7 

3500 


37.8 

16,600 




150 


G5 

3410 

50.0 

34.6 

15,000 

220 

12 

1 

120 

215 


2440 

44.8 

37.0 

11,000 

202 



124.5 

180 


2714 

48.0 

35.4 

11,750 

207 



133.5 

138 


3110 

51.3 

34.2 

11,600 

193 



134.5 

90 


3515 

57.5 

31.9 

11,000 

181 



138.5 

53 


3410 

54.1 

33.6 

14,500 

230 



149.5 

8 


3710 

54.5 

32.9 

16,800 

247 



149 

5 


3710 

54.7 

32.9 

17,150 

253 



120 


30 

2680 

49.2 

33.7 

11,200 

203 

13 

1 

148 

200 


2930 

32.7 

39.6 

14,200 

212 



162 

140 


3290 

44.5 

37.5 

15,000 

204 



169.5 

104 


3510 

45.5 

34.4 

15,400 

200 



165.5 

68 


4400 

58.7 

32.5 

14,500 

194 



178 

24 


4200 

51.7 

35.2 

25,500 

310 



181.5 

1 


3710 

45.0 

36.5 

20,000 

242 



153 


30 

3080 

43.7 

38.7 

13,900 

197 

15 

1 

122 

233 


2850 

51.0 

39.6 

11,700 

210 , 



126 

189 


3380 

59.0 

36.5 

11,800 

204 



133 

147 


3720 

61.5 

34.6 

12,700 

210 



140 

97 


3600 

57.0 

35.0 

14,300 

224 



145 

55 


3960 

60.0 

33.7 

12,350 

187 



150 

18 


4000 

62.3 

33.3 

15,400 

225 



150 

11 


3840 

60.8 

32.0 







labor 

3260 


34.1 







1 

• 2950 


36.5 





' 


3 

3340 


35.4 





130 


6 

3520 

59.6 

34.4 

12,600 

213 



122 


30 

2710 

49.0 

37.6 

12,150 

218 
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plasma samples were cliecked photoeolorimetrieally, the dye concentration in 
the uterine and arm samples was the same. No difference was found in the 
radioactivity of tlie blood samples which were withdrawn simultaneously. It 
is felt that this is evidence that blood is not trapped at the placental site 
during its circulation through the uterus in a full term normal pregnancy. 

_ Extracellular fluid was measured by the use of intravenous 5 per cent 
sodium thiocyanate. Thioejuanate was determined using the method described 
by Chesley." Serum and urine samples were cheeked in triplicate. Since the 
plasma volume is included in the thiocyanate space, extravascular fluid volume 
could be calculated. 


Procedure 

On the morning preceding the test the patients were admitted to the 
hospital. Following a fat-free lunch, an injection of 5 per cent sodium 
thiocyanate was given intravenously. Eigliteen to twenty hours were allowed 
for equilibration of the thiocyanate. All of the urine voided during this period 
was collected. Fluids were not restricted and patients were active about the 
ward. The next morning, under fasting, basal conditions, 10 mg. of T-1824 
and 100 c.c. of whole fresh radioactive blood were given to measure simul- 
taneousl 3 ’' plasma volume and the circulating red-cell mass. A serum sample 
for thiocjmnate concentration was taken prior to this injection. Heparinized 
samples of whole blood were then withdrawn without stasis at ten-minute 
intervals for fifty minutes. The procedure was then completed exaetty as 
described in previous papers.^’ ® 


Results 

Plasma Volume. — The absolute plasma volume values obtained in 10 
patients during the course of pregnancj’- are individually illustrated in Fig. 
1. The nonpregnant plasma volume levels were taken as those observed 
approximately thirty daj's postpartum. At this time these latter volumes were 
found to be about 5 per cent of bodj'- weight, this percentage being generally 
accepted as the normal adult value. 

'Without exception, it will be noted that there was a progressive increase 
in plasma volume up to approximately 68 to 5 daj’^s prior to the onset 
of labor. This increase in volume ranged from 955 c.c. to 2,015 c.c., with an 
average increase of 1,366 c.c. In 8 full term pregnancies, there was an average 
prelabor decrease of the plasma volume of 347 c.c. from its mean maximunr 
value. The plasma volume did not decrease but the prelabor values remained 
stationary in the other eases. One was a full-terra mild pre-eelamptie preg- 
nancy (Case 12) and the other a case of premature labor (Case 5). The 
plasma volumes observed on the seventh postpartum day were greater than 
those determined one month after delivery (Table I). 

During the course of this study, the determinations on two patients were 
such as to deserve special mention. In Fig. 1 (Case 5) are shown the changes 
in plasma volume observed in a patient who delivered prematurely. On the 
128th day prior to the estimated date of confinement, the maximum plasma 
volume was attained. This volume was again observed 80 days prior to the 
estimated date of confinement wliieh actually preceded the onset of premature 
labor by 11 days. At this time the patient was delivered of a living infant 
weighing 2,438 Cm. One wonders whether tliis lack of change in plasma 
volume reflects the impending onset of premature labor. Because of the lack 
of data in previous studies of the plasma volume changes in the early puer- 
perium, several determinations were made during this period on Case 15. 
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Fig. 1. 

PLASMA volume changes 
ASSOCIATED WITH LABOR 
AND THE PUERPERIUM 
CASE IS 



Fig. 2. 
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Table I — Cont’d 


CASE 

NO. 

PARITY 

AA’EIOHT 

IN 

POUNDS 

DAY 

ANTE 

PARTUM 

DAY 

POST 

PARTUM 

PLASMA 

C.C. 

VOLUME 

c.c./kg. 

LVHC'r^ 

EXTRA- 

VASCU- 

LAR 

C.C. 

FLUID 

A’OLUME 

C.C./Kfi. 

IG 

1 

110.5 

196 


2960 

62.0 

35.6 

11,050 

220 



117 

161 


3290 

62.0 

34.9 

11,500 

216 



122.5 

120 


3420 

61.6 

34.2 

12,680 

228 



124.5 

78 


3525 

62.4 

32.2 

12,400 

220 



132 

43 


3620 

60.4 

33.5 

13,600 

225 



137 

6 


3580 

57.5 

34.5 

15,850 

257 



117 


45 

2665 

48.0 

37.3 

11,650 

219 

17 

2 

129.5 

200 


3580 

61.0 

36.4 

13,900 

237 



- 130 

165 


3615 

61.0 

34.1 

14,200 

240 



139.5 

126 


4200 

66.0 

32.3 

16,350 

254 



148.5 

85 


4150 

65.5 

32.3 

16,000 

238 



151.5 

44 


4325 

63.0 

31.5 

18,200 

270 



155 

16 


4600 

65.0 

29,8 

20.600 

300 



157 

4 


4560 

64.0 

28.6 

20,500 

292 





7 

3580 


21.2 

16,400 

229 



13G 


33 

.3200 

58.0 

35.0 

13,200 

215 


’Large vessel hematocrit. 


Associated with labor and the first thirty hours following delivei'y, plasma 
volume continued to decrease. When measured again on the third and sixth 
postpartum days, an increase in volume was noted. On the thirtieth day 
after delivery plasma volume had returned to normal limits for body weight. 

Illustrated graphically in Fig. 3 is the mean per cent plasma volume 
change of these ten patients. This is based on the mean per cent change from 
the thirtieth day postpartum volume which has been considered as the non- 
pregnant normal value for these women. When fii’St observed near the end of 
the first trimester, the plasma volume was higher than the level subsequently 
observed thirty days following delivery. A progressive increase in volume 
then continued until the latter part of the ninth lunar month. The largest 
individual increase was 72 per cent, the lowest was 36 per cent, with an 
average increase of 49 per cent over the postpartum nonpregnant levels. 
There was a 25 per cent prelabor decrease of the total increase of plasma 
volume which had occurred during pregnancy. No relationship was noted 
during gestation between weight Amriations and, plasma Amlume. 

Extravascular Flwid.— Repeated simultaneous measurements of plasma and 
extracellular fluid volumes enable one to study the changes winch occur both in 
the vascular and extraA'^ascular compartments. These changes in the extra- 
vascular fluid volume during pregnancy are illustrated graphically in Pig. 4, 
in winch each individual case is plotted. 

In eight of the ten patients studied, extravascular fluid increased through- 
out the course of pregnancy and. there was no prelabor decrease observed. It 
is apparent from a consideration of Table I that Cases 11 and 13 did not adliere 
to this pattern. Case 11 had only a total Aveight gain of 8.5 pounds during 
pregnancy. In this patient there Avas no significant difference betAA^een the 
earliest and latest prepartum extraAmseular fluid-Amlume observations. ^ During 
the entire puerperium, this patient had only a 10-pound Aveight loss ^^th little 
decrease in extravascular fluid volume. Her Aveight increase Avas no doubt due 
to the groAA'th of the products of conception. This absence^ of extraA'aseulai 
volume changes is in contrast to that of the other nine patients aaOio gained 
from 20 to 36 pounds and Avho during pregnancy had more marked changes 
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in this compartment. This gi-onp can he assumed to represent the average 
pregnant patient whose weight gain is due to ])oth the growth of the coh- 
ceptus and the storage of water. Case 13 was a patient who had a sudden 
13-pound weight gain between the thirty-first and thirty-sixth week of preg- 
nancy. This was associated with an 11 L. increase in extravascular fluid 
volume. During the next three weeks prior to the onset of labor, there was a 
3-pound weight gain with a 5 h. prelabor decrease in extravascular fluid 
volume. Assuming the determinations to be entirely correct, this suggests a 
possible shift of fluid from the exti-avaseular to the intracellular space. 


EXTRAVASCULAR FLUID VOLUME 
AVERAGE INCREASE DURING PREGNANCY 



In Fig. 5 is illustrated the average extravascular fluid volume for these 
ten individuals during pregnancy. In the latter part of the first and during 
the second trimester there was only a slight elevation in the volume of this 
space, while during the last trimester there was a marked increase. During 
the period of pregnancy in Avhich the observations were made, there was an 
average total increase of 4,600 c.c. "With the exception of Case 13, the peak 
volume was reached during the eleven days preceding the onset of labor. In 
five patients in whom the extravascular fluid volume was measured at the end 
of the first week in the puerperium, an aAmrage decrease of 2,500 c.c. had oc- 
curred. The volume of this compartment when measured 26 to 66 days after 
delivery had decreased 59 per cent from the maximum prepartum increase. 
These last observations of extravascular fluid volume constituted 19 per cent 
of body weight which is still greater than the accepted normal nonpregnant 
value of 15 per cent. This slow decrease in extravascular fluid volume is in 
contrast to the more rapid return of plasma volume to normal. 

Selective Retention of Fluid in Plasma and Extravascular Compartments 

The vascular and extravascular spaces, which make up the extracellular 
fluid eom])artmc;it, retain fluid at different rates and amounts in each trimester 
ol“ pregnancy. These data are illustrated graphically in Fig. 6, and show the 
ratio of the absolute changes in extra va.scular fluid to plasma volume. A 
.sio-nificant change in this ratio is first noted approximately 160 days prior to the 
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That intravenously injected T-1824: does gain access to the lymph has been 
established. Ferrebee et al.® have measured the amount of dye appearing in 
the thoracic and cervical Ijnnph of dogs at intervals following injection. In 
one experiment, 7.5 per cent of the injected dye had appeared in the thoracic 
lymph in two hours. 

Much information can be gained by inspection of the characteristics of the 
disappearance slopes obtained in the individual plasma-volume determinations. 
All of the slopes obtained were linear during the sampling period of fifty 
minutes. In no instance did the dye concentration of individual plasma 
samples deviate from the general slope of the curve in direction or magnitude 
sufficient to indicate any recirculation of the dye from the lymphatics into the 
circulating plasma. Furthermore, the rate of disappearance of the standard 
quantity of dye injected did not vary by more than 2 per cent in successive 
determinations in the same individual during the course of pregnancy and 
the puerperium. The concentration of dye in the initial postinjection sample 
taken ten minutes later closely approximated the value used in calculating 
plasma volume. It follows that if an amount of dye sufficient to affect the 
accuracy of plasma volume determination had entered either the Ij’^mph or 
extracellular fluid compartments, or both, this entiy must have occurred 
during the time in which the dye was becoming mixed in the blood stream, 
i.e., within the first ten minutes after injection. It would also appear that, 
if large amoimts of dye entered the Ijunph immediately following the injec- 
tion, some evidence of the return of lymph-borne dye to tlie circulating plasma 
via the thoracic duct would have been found at some time during the sampling 
period. As stated above, there was nothing in the individual disappearance 
curves to indicate recirculation of the dye. The results of extravascular 
fluid volume determinations indicate that there is a continued hydration of 
this compartment through the last ten days of pregnancy. In the measure- 
ments of extravascular fluid volume made in this study, a correction was made 
according to the method of Crandall and Anderson’ for tlie amount of thio- 
cyanate diffusing into the maternal red cells. A more accurate correction 
figure was obtained by determining the circulating red-cell mass with red cells 
tagged with radioactive iron, Fe 55.^® Ilowever, it is not possible to determine 
with this degree of accuracy the thiocyanate diffusion into the amniotic fluid 
and the fetal and placental mass. The amniotic fluid reaches a maximum 
volume of 1,000 c.c. to 1,500 c.c. at the seventh month of pregnancy. Follow- 
ing this peak, there is a steady decline and at term the amount is considered 
to be less than 700 c.c.^^ During this latter phase of gestation there is a 
progressive increase in fetal mass amounting to approximately 1,600 Gm._ The 
amount of extracellular water in the fetal mass has been determined to lie be- 
tween 30 per cent and 43 per cent.®’ This would represent a 500 c.c. to 700 
c.c. increase in fetal thiocyanate space in the last eight weeks of pregnancy. 
It will be readily noted that this fetal increase is offset by the progressive 
decrease in amniotic flibid volume. 

The ratio of the changes between extravascular fluid volume and plasma 
volume suggest a selective or differential retention of fluid in the extra- 
vaseular compartment. This selective retention rather than a simple hydra- 
tion first manifests itself about 360 days prior to the onset of labor. From^ 
this time and continuing until the 80th day prior to labor, there is a greater 
percentage increase in plasma volume than in extravascular fluid. Beginning 
about the 80th day, extravascular fluid volume increases much more rapidly 
than plasma volume and this process is further augmented by the prelabor 
decrease in pla.sma volume. 
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onset of labor. Althongb Ibc volumes of plasma and extravascular fluid are each 
increasing during the early period of gestation, plasma volume is increasing to 
a much greater degree than extravascular fluid. This is reflected by a decrease 
in the ratio between the volumes of. the two com]>artments. The depressed 
ratio continues through the second and into the first part of the last trimester. 
Approximately eighty days prior to the onset of labor, there is a marked 
reversal of the ratio. This change in the ratio is the result of an accelerated 
increase in extravascular fluid volume which is further augmented by the 
decrease in plasma volume occurring about the 40tli day prior to delivery. 
At delivery and in the puerperium when checked at seven and thirty days, 
there is no significant difference in this ratio. 


RATIO 

EIXTRAVASCULAR FLUID VOLUME 
PLASMA VOLUME 



Discussion 

These studies are in accord with i>revious observations that there is a 
marked increase in plasma volume during the course of pregnancy. Further- 
more, there is a prelabor decrease in plasma volume. When the average of 
the last anteiiartum plasma volume determination in the patients who went to 
term is subtracted from the average of the highest antepartum obseiwation, 
the mean difference is -347 e.c. The standard error of the nadividual differ- 
ences is 100.2 e.c. the ratio of the difference between the two means and the 
standard error of the differences is 3.73, which proves that the prelabor 
decrease of plasma volume is statistically significant. 

The question arises whether the progressive increase in plasma volume as 
measured by the dye method is a real increase or whether the results obtained 
are due to ibiisusi^eeted sources of eiTor in the method used during pregjianey. 
Since plasma volumes are based on the disappearance slopes of the injected 
dye, any factor that would lead to admixture of the dye in fluid compartments 
in which the dye does not gain access in the noniDregnant state might lead to 
erroneous results. Two alterations in fluid circulation and balance which are 
known to occur in pregnancy suggest themselves as possible disturbing 
factors, namely, an increase in the lymph load and a demonstrated inei'ease in 
extracellular fluid. 



CERTAIN ASPECTS OF ECLAMPSIA- 

H. J. Standee, and R. W. Bonsnes, Pri.D., New York, N, Y. 

(From the Departvxent of Ohsteirics and Gynecology, Cornell University Medical College 

and the Neto York Hospital) 

C ONVULSIONS may arise in a woman during her last trimester of gestation 
from as many different causes as in tlie nonpregnant female or the male. 
In addition, the syndrome called eclampsia, characterized by convulsive seizures 
and other specific signs and symptoms, may occur as a unique complication of 
late pregnancy. 

The etiology of the disease remains unknown, although the number of 
theories, past and present, proposed to explain its causation is legion. Many of 
the theories postulated in the past have, at present, only an historical interest. 
It seems fairly certain now that eclampsia is not due to uremia, bacterial infec- 
tion, autointoxication, nor to changes in the mammae, nor to edema per se. These 
theories and others may be discarded because of data which have been accumu- 
lated in many hospitals and research institutions. 

As a classical example of an outdated theory, the old mammarj’’ hypothesis 
of Sellheim may be cited. This theory was based upon the superficial resem- 
blance between eclampsia and parturient paresis of cattle. We loiow now that 
the latter disease in cattle is due entirely to hypoglycemia, and no one today 
practices mastectomy in the .treatment of eclampsia. Unfortunately, the patho- 
genesis of eclampsia has not been so easy to elucidate. 

Even if we do discard many of the older theories which have not been sub- 
stantiated, we are still left with a rather long list of theories. Since it Avould 
be impossible to discuss all these even briefly, we have elected to present a sum- 
mary of the theories which have been considered in recent years. These have 
been divided into three main groups, simply for the purpose of classification. 
There are obviously some injustices in this classification, because certain theories 
cannot be placed in any particular category but we hope that the majority of 
the present-day theories have been included. For a discussion of most of them, 
we shall be forced to refer you to the several critical reviews of the subject which 
have appeared in recent years (Browne, 1944, Theobald, 1946, Hofbauer, 1946). 

We shall discuss in some detail a few of the theories which hold a particular 
interest for us. In doing this, we wish to make it clear that vte are not attempt- 
ing to rate any particular theory, based upon adequate data, above or beyond 
any other theory with an equal amount of data as its background. Furthermore, 
we are not interested in propounding any particular theory of our own. 

♦Address presented before tlic International Congress of Obstetric.s and Gyn.aecolom'. 
Dublin. Eyre. July 8, 1947, by the late Dr. Stander. 
fDied May 2, 1948. 
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Conclusions 

1. The plasma volume increased markedly during pregnancy and reached 
maximum volume during the 68th to 5th day prior to the onset of labor. This 
increase was 49 per cent when eomiDared with the nonpregnant values thirty 
days following delivery. 

2. There was a statistically significant decrease of plasma volume in the 
latter weeks of pregnancy, averaging 25 percent of the total increase which 
had occurred during pregnancy. 

3. Plasma volume had returned to normal nonpregnant values by the 
thirtieth day after delivery. 

4. There was an increase in the amount of extravascular flxiid up to the 
onset of labor. The ra^e of increase was accelerated during the last trimester 
with no evidence of any prelabor decrease. 

5. In the first week of the puerperium there was a 2,500 c.e. decrease in 
extravascular fluid volume. 

6. The extravascular fluid volume, when measured for the final time be- 
tween the twenty-sixth aild sixty-sixth day of the puerperium, was 59 per 
cent below the maximum prepartum value. 

7. The vascular and extravascular spaces show a retention of fluid which 
varies in amount in each trimester of pregnancy. During the first and second 
trimesters, the percentage increase of plasma volume exceeds the percentage 
increase of extravascular fluid volume. In the last trimester, the percentage 
increase in extravascular fluid volume is greater than the percentage increase 
in plasma volume. 
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We certainly think data should continue to be collected along these lines. 
Furthermore, efforts should Idc made to make the dietary data mmre quantitative. 
For instance, a diet may be poor in a number of different ways so all data col- 
lected on “poor” diets may not be comparable. We could ask, for example, what 
would have Imen tlie incidence of pre-eclampsia in groups, similar to Burke’s 
“very poor” and “poor” groups, receiving supplements .sufficient to make each 
and every one of their diets excellent. We are planning to carry out some experi- 
ments in our own clinic which might or might not shed light upon this phase of 
the problem. We plan to study the nitrogen and mineral balances of patients 
to determine, first, what the nitrogen balance is in patients with severe pre- 
eclampsia and, tlien, whether any dietary factors might affect that balance. 

AVe shall now discuss briefly some of the theories which consider the primary 
'fault to occur in tlie maternal organism. AFe shall not consider the constitutional 
predisposition or the pressure theories, nor those which ascribe the cause to the 
dj-sf unction of one particular endocrine gland. AFe shall outline briefly the 
development of one theory, proposed as an endocrine hypothesis and subsequently 
modified. As you all Iniow, Smith and Smith, in ]934, originally observed the 
blood and urine chorionic gonadotropins to be higher and the estrogens lower m 
toxemic than in normal patients. These changes, though similar to those which 
occur, according to the Smiths, in normal cases at the time of labor, start some 
weeks before the onset of the s.ymptoms of toxemia. There is also a decreased 
excretion of pregnandiol. The findings were interpreted as indicating a dys- 
function in the metabolism of these hormones which led to the toxemic syndrome. 

TABi.r II. Cause.s Postulated Within Maternal Organism 


1. Constitutional predisposition 

2. Pressure theory 

3. Endocrine imbalance 

a. Pituitary 

b. Adrenal corte.x 

c. Others 

4. Chemical poisons 

a. Guanidine 

b. Histamine 

c. T.yramine 


Subsequent work, in general, has borne out the observations of the Smiths 
Avith regard to the blood levels and the excretion of the hormones. However, the 
picture has become rather more obscure than clear as more work is done. The 
data to date along these lines have been summarized by Eubin, Dorfman, and 
Aliller. In general, there is agreement among all ivorkers that the pregnandiol 
excretion is decreased. Urine estrogens Avere not ahvays found Ioav, Avhile serum 
estrogens, Avhere determined, Avere Ioav in only about 25 per cent of the eases. 
Urine and chorionic gonadotropins have not lieen found elevated in all cases. 
One group of Avorkers reports serum chorionic gonadotropins Avithin ponnal 
limits. Such Amriations certainly suggest discrepancies, the explanation for 
Aidiich must aivait more data. To speculate, one might Aimnder hoAV much of this 
variation may be due to an altered kidney function. 

The Smiths have carried their theory further and have more recently ob- 
served a toxic euglobulin to occur in the menstrual discharge. They attribute the 
local vascular changes seen in menstruation to this substance. A substance of 
similar activity, as judged by the precipitin test, appears in the blood of men- 
struating and toxemic Avomen and in pleural exudates. This toxin also seems to 
haAm marked fibrinolytic activity associated A\dth it, Avhich may be a separate 
factor. This enzyme is also present in the euglobulin fraction of the blood, and 
they postulate that, tissue damage from any cause releases a proteolytic enzAune 
(the fibrinolysin?) Avhieh in turn yields a labile toxic protein. 
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First, let us consider those theories whiclx ])ostulate that the fault lies out- 
side the maternal organism. Those which consider the metcorologic influences 
will be discussed by others here, axid may be omitted from this presentation. We 
can probably dismiss for now, and possibly forever, those theories Avliich postu- 
late some sort of infection as being the instigator of the eclamptic syndrome. 

The theoiy Avhieli postulates that the disease is the sequela of a dietary 
deficiency, either single or multiple, still deserves attention. This theory was 
originally propounded Ixere in Dublin, althougli with a somexvliat ditfei'ont inter- 
})retation from that of today. Nevertheless, it seems appropriate to consider it 
first. In recent years, this theory has gained new proponents and has been tested 
in several ways. Clinical experiments have been conducted in which the diet 
ordinarily consumed during ])regnaney has been supplemented with many 
dietary factors (Ross et ah, 193S. Ebbs, Tisdall, and Scott, 1941, People’s League 
of Health Experiment, 1942). The results in gcjicral liavc not been striking. 
Only in the League Experiment was there a significant decrease in the number 
of primiparas who developed albuminuria with or witliout hypertension and/oi- 
pre-eclampsia in the supplemented group. 

TaUU; I. CaUSKS PoSTraATEl) OOT.SIDE itATEKNAE OllGANISH 


1. Dietary deficiency 
n. General 

1). Protein 
c. Calcium 
<1. Vitamin 

2. Infection 
a. Pyelitis 

1). Septic foci to infect placenta 
o. iileteorologic influences 


Aimther approach, made l)y Burke and her collaborators in 1943, has been 
to conduct a dietary survey during the last trimester of pregnancy. Her data 
show that 44 per cent of the patients in the “very poor” and “poor” diet groups 
developed pre-eclajupsia and 8 per cent in the “fair” group. There was no pre- 
eclampsia in the “good” and “excellent” diet groups. These differences are 
statistical!}' significant; however, when these findings are analyzed on the basis 
of protein alone, the relationship beiAvecn low-protein diet and incidence of 
toxemia is not significant (Stuart, 1947). 

It is Theobald’s view (1946) that a deficiency in one or more of several 
factors might lead to the sAuidromc we call eclampsia. Theobald states, “The 
dietetic deficiency hypothc.sis alone satisfies all eclamptic postulates. The evi- 
dence in its favoi*, and in particular that afforded by the geographic distribution 
of the toxemias of pregnancy, appears very strong. Nevertheless, its proof 
awaits the satisfactory demonstration that they can be prevented. ’ ’ 

Arnell, Goldman, and Bertucci (1945) have also presented evidence to indi- 
cate that protein intake may be related to the development of pre-eclampsia and 
eclampsia. They do not hold the view, however, that protein deficiency is the 
“only factor in the causation” of the disease. These and other studies (Strauss, 
1938, Holmes, 1941, Bibb, 1941, Theobald, 1946), though not conclusive, suggest 
that diet may definitely play a role in the development of eclampsia and severe 
pre-eclampsia. Whether its role is primary or secondary remains to be seen. 

The classic exlticism of the dietaiy theory has been the obsej-ved decrease in 
the incidence of eclampsia which occurred in parts of Germany duifing World 
War I. A similar decrease in the incidence of eclampsia has been reported to 
have occurred in Holland in World War II during the “hunger winter” of 1945 
(Smith, 1947). Any dietary theoiy of eclampsia, to be valid, must explain 
these decreases. 
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usually something outside the placenta, which is postulated to bring about tlio 
change in the placenta. Such a state of affairs shows that we arc really ignormit 
of the actual cause of the disease or the sequence of changes which occur during 
its development. Theoreticallj'-, one can make an excellent case for the placenta's 
being involved in the de\''elopment of the disease, and actually this has been done 
by many writers. You all know of Young’s infarct th eory and how it has grown 
to require an X factor which in turn, due possibly to a vitamin deficiency, leads 
to disturbance of the endocrine metabolism, probably by interfering vith the 
maternal circulation in the placenta (Young, 1942). This in turn leads to the 
placental infarction, the products of this necrosis eventuating in eclampsia. 

Bartholomew (1936) explains the development of the placental infarcts in 
a different way. The hypercholesterolemia of pregnancy plus a diet rich in 
cholesterol leads to an excessive storage of cholesterol in tlie arteries of the 3)la- 
cental villi. This storage enhances or predisposes this area to potential infarct.s. 
the actual precipitating factor being fetal movements. Page (1939), as a work- 
ing hypothesis, considers the placenta to behave as the kidney and that miy con- 
dition which tends toward uterine ischemia might cause the lilieration of a 
pressor substance from the placenta, much as the kidney liberates a pressor sub- 
stance after its circulation has been constricted by a Goldblatt clamp. The theory 
propounded by the Smiths also seems now to go back to the placenta, requiring 
an alteration in the uterine circulation for the subsequent liberation of a toxin 
and/or alteration of the hormonal balance. Dexter and Wci-ss (1941), too, are 
of the opinion that, "The present evidence points to the placenta as the ‘intra- 
uterine factor’ responsible for toxemia of pregnancy. But probably the renal 
humoral factor of the pre-existing hypertension has a deleterious effect on the 
placental circulation, enhancing the development of the characteristic degenera- 
tive process in the placenta." Dieckmann (1941) likewise considers the placenta 
as being indirectly responsible for the liver lesions seen in eclampsia. The con- 
stant entrance of chorionic tissue fibrinogen from the placenta into the circula- 
tion consumes the proteoljdic enzjones Avhich normallj" destroy proteins absorbed 
from the intestines. The proteins in the portal circulation then cause the liver 
damage. 


Table ITI. Causes Po.stulatep Within Products of Conception 


A. Placenta 

1. Infarct 

2. Iscliomia 

3. Crush syndrome 

4. Allergy 

0. Elements 

B. Fetus 

1. Endocrine imljulauce 

Adrenal cortex 

2. Iso-iramunization 
a. Rh factor 

1). Other factor.? 


IVe are not going to attempt to evaluate these theories. Nor is it worth 
while trying to determine which one is correct. We are quite willing to con- 
cede that the placenta may well be involved in the development of the disease. 
But the stage at which it becomes involved is still undetermined. 

Finally, as far as theoi’ies go, we can probably rule out isoimmunization 
as an etiological factor, since Hurst. Taylor, and Wiener (1946) found no 
significant difference in the incompatible blood groups in infants or mothers 
with toxemia from those in mothers -without toxemia, and no correlation be- 
tween toxemia and Eh incompatibility. 
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Late toxemias of pregnancy, therefore, might be due to a withdrawal of 
liormonal support resulting in the elaboration of the toxin. The reasons for the 
^^uthdrawal of the hormonal support seems, in their theory, to he due to an in- 
adequate supply of blood to the placenta. The primary cause of eclampsia, 
then, becomes any mechanism or factor which interferes with the blood supply 
of the uterus. The changes from normal which they have observed in the hor- 
monal pattern and the toxin thus appar’ently become sequelae to the decrease in 
blood supply. But why does the blood supply decrease? 

The hormonal theory, particularly as it relates to the female sex hormones, 
is attractive and intriguing because there is such a marked change in the con- 
centration of these hormones diiring pregnancy. However, rather than specu- 
late, let us av'ait more evidence on the normal metabolism of these substances. 

Next, we shall consider briefly the histidin e— [wpothesis as an example of 
the theories which postulate an amine as being responsible for the eclamptic 
syndrome. As you know, this theory was postulated in 1926 by Hofbauer.- It 
now has a new exponent in Kaiieller-Adlcr, who observedTTlnstidinuria in hoi'- 
mal pregnancy (1934). This observation seems to have been amply confirmed. 
IFore recently she has observed a histaminuria to accompany the hi.stidinuria in 
several complications of pregnancy (1941). Subsequently, she reported (1943) 
a histaminuria accompanying the histidinuria in seven out of ten cases of Inqier- 
emesis gravidarum, in three out of ten cases of threatened abortion, and in twelve 
out of sixteen eases of mild pre-eclampsia. Only traces of histidine and of 
histamine were found in the urine in ten cases of severe pre-eclamp.sia and 
eclampsia. On the basis of these and other data, she postulates that ' ‘histidine 
and histamine play a significant part in normal and toxemic pregnancy.” Fur- 
ther, “The fact that histamine has been i.solated from the urine of patients suf- 
fering from pre-eelamptic toxemias, as well as from urine of women suffering 
from hyperemesis gravidarum, suggests that, pre-eclamptic and eclamptic tox- 
emia, toxemic vomiting, and premature separation of the placenta may not repre- 
sent independent diseases, but may form only different manifestations of the 
same disease, probably an intoxication by histamine.” The histamine arises, it 
is assumed, by the dysfunction of histidine decarboxylase and histaminase. These 
enzymes can be affected by a number of factors, but whether they are or not is 
another question. 

The finding of histidine and histamine in the urine during pregnancy is of 
interest, but one doubts whether the sweeping genei’alizations are at all justified 
from the data in hand. Furthermore, if severe pre-eclampsia and eclampsia are 
due to histamine, we should expect some amelioration of the symptoms by the 
antihistamines. If these drugs do lessen the severity of the disease, the histamine 
theory certainly will be greatly enhanced. But we are still faced with the ques- 
tion of how and where is the histamine produced in excess? We can also a.sk 
why the histidinuria of pregnancy? Is it due to an increase in the amount of 
histidine metabolized or due to an inability of the kidney to reabsorb histidine? 
Page's data (1946) indicate that the latter might be the case. But if so, why? 
It is known, for instance, that histidine is not required for the maintenance of 
nitrogen balance in the adult male (Rose et al., 1943). But is it required by the 
pregnant female? Does the fetus require it for growth? We can go on asking 
such specific questions, the answei’s to which may be obtained by direct experi- 
ment in many cases, and when we have enough of these answers we may be able 
to evaluate more competently the histidinuria and histaminuria of pregnancy 
and the complications of pregnanej^’. 

Finally, we shall discuss a few aspects of the various theories involving the 
placenta as the site of the genesis of the eclamptic syndrome. It seems, in the 
end, that many of the theories do come to involve the placenta, and then there is 
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As most chemical and metabolic studies on eclampsia have been made only 
during the height of the disease, we have attempted to obtain blood and urinary 
determinations prior to the outbreak of the eclampsia.. From Table V it will be 
seen_ that blood studies were performed five or more days prior to the first con- 
vulsion in 23.7 per cent and prior to delivery in 39.5 per cent of tlie patients. 
In slightly over one-third of the patients, the first chemical study was made at 
the time of the convulsion or shortly thereafter. 


Table VI. Avekage Blood Chemistry Values in Antepartum and 
Intrapartum Eclampsia, 46 Cases 


constituent 

ON admission 

AT HEIGHT OP 

disease* 

ON DISCHARGE 

N. P, N. mg. per cent 

32 

39 

33 

Uric acid mg. per cent 

4.4 

6.6 

3.3 

Urea N. mg. per cent 

12.1 

15.9 

11.5 

CO 3 vol. per cent 

42 

43 

53 

CJiiorides mg. per cent 
(as NaCl) 

500 

493 

489 


“As ^uclgert by elevation in nonprotein nitrogen and uric acid. 


These blood chemical values, as well as those at the height of the disease, 
are averaged in Table VI. The striking findings are increased nonprotein and 
urea nitrogen and uric acid. All the values are essentially normal at the time of 
discharge. Although the carbon dioxide values on admission are close to normal, 
markedly low figures are seen follovdng the development of commlsions, as shown 
in tbe last column of Table VII. 


Table VII. Carbon Dioxide Combining Power in Eclampsia 


TIME OP SPECIMEN 

NUMBER OF 
ANALYSES 

AVERAGE CO- 

1 RANGE OF CO- 

Admission 

38 

42 

26-55 

24 hrs. AC 

18 

43 

27-54 

12 hrs. AC 

4 

45 

37-49 

8 hrs. AC 

4 

33 

23-42 

4 hrs. AC 

— 

— 

- 

2 hrs. AC 

2 

40 

37-43 

1 hr. AC 

] 

49 

- 

Less than ] hr. PC 

26 

33 

23-47 

1 hr. PC 

6 

38 

28-48 

2 hrs. PC 

5 

45 

40-53 > 

4 hrs. PC 

5 

43 

38-47 

12 hrs. PC 

17 

44 

34-58 

24 hrs. PC 

27 

45 

32-58 

Discharge 

45 

53 

46-66 

AC — ^Anteconvulsions 

PC — ^Postconvulsions 

The patients who received sodium lactate because of a low CO: 

combining power are not 

included in this table. 





Table VIII. Urea Clearance in Early Puerperium Following Eclajipsia 



ANTE- AND INTRAPARTUM 

. postpartum 

DAYS following 
DELIVERY 

NO. CASES 

UREA CLEARANCE 
% OP NORMAT. 

.no. CASES 

UREA CLEARANCE 
% OP NORMAL 

5- 8 

17 

98 

4 

110 

9-12 

17 

91 

9 

104 

13-16 

6 

93 

4 

79 

17-24 

2 

99 

2 

74 

No record 

Average 

Average of all 

9 

.94 

6 

96 

95 
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It seems, then, that there are enough theories. We now need more data, 
and especially data to explain the small, consistently observed phenomena 
which occur during eclampsia. Until these can be explained, there is no par- 
ticular point in trying to determine the over-all picture. We do not mean to 
imply that such work is not being done in the field, for it is, but more is needed. 

Let us cite, as an example of what we mean, the work has been going on 
in our own laboratories. We have no particular theory of eclampsia, so we 
are quite willing to go whither the data will take us. We were inclined to 
believe, at one time, that the hyperuricemia of pregnancy was due to liver 
damage. But we were able to shoAV, by studying the clearance of uric acid and 
urea, that the hyperuricemia and the hyperuremia in the majority of cases are 
due, at least in part, to an altered kidne-v fu nction. That nitrogen retention does 
occur can be seen by comparing the blood chemistry values in noimal pregnancy 
(in early labor) with the blood chemistry values obtained on admission upon the 
cases of antepartum and intrapartum eclampsia. These and other data will be 
shown in a brief presentation of the more impoihant statistics on 76 ecla mptic 
patients admitted to our hospital during the past fourteen years and will serve 
to illustrate certain of the more outstanding laboratory findings. 

In order that one may interpret properly certain marked changes noted in 
eclampsia, the average, as well as the lower and upper limits, of the blood chemi- 
cal values found in normal iDregnancj'’ are presented in Table I\(. It will be 
noted that the nonprotein nitrogen and urea nitrogen tend to lower values at 
Term, returning toward normal nonpregnant figures on the third postpartum 
day._ The blood uric acid seems unaffected by normal gestation, while the carbon 
dioxide combining power reveals the well-substantiated compensated “acidosis” 
of pregnancy as labor is approached. On the third postpartum day, the alkali 
reserve, as shown by the carbon dioxide values, is nearing the normal level. 


TABiiC IV. Bi.ood Chemistry Values in Normal Pregnancy 


BLOOD CONSTITUENT 

barly labor 

1 THREE DAYS POST PARTUM 

NUMBER j 
OF CASES 

V.Vl.UE 

1 NUMBER 

OP CASES 

VAI^UE 

Nonprotein nitrogen 

IS 

23 

10 

28 



Limits 


Limits 



20-26 


24-36 

Uric acid 


3.1 

10 

.3.0 



Limits 


Limits 



L7-4.4 


1. 9-5.4 

COn combining power 

i:) 

40 

9 

55 


Limits 


Limits 



40-51 


49-60 

Urea nitrogen 

13 

9.0 

10 

ii.r 


Limits 


Limits 



G.1-12.0 


8.1-18.6 


Table V. Time of Admission Blood Chemistry in Antepartum and 
Intrapartum Eclampsia 


TIME 

1 ANTEPARTUM ] 

1 anteconvui.sion 

DAYS 

NUMBER OP CASES | 

PER cent 

NUMBER OF CASES | 

PER cent 

5 or more 

15 


39.5 

9 

23.7 

4 

1 


2.6 

0 

— 

3 

2 


5.3 

1 

2.6 

2 

9 


23.7 

4 

10.5 

1 

3 


7,0 

8 

21.0 

0 

7 


18.4 

14 

36.9 

1 

1 


2.6 

2 

5.3 

Total 

38 



38 
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Table XII. Petal Mortality in Eclajip.sia, 22 Cases 



1 DELIVERY 



TYPE 

1 SPONTANEOUS j 

OPERATIVE 

TOTAL 1 

1 PEP. CENT 

Macerated 

7 

2 

9 

40.9 

Deadborn 

3 

o 

6 

27.3 

Stillborn 

1 

— 

1 

4.5 

Died* 

1 

5 

6 

27.3 

Total 

12 

10 

22 

100.0 


four days of delivery. 


Finally, a follow-np stiidj’- is depicted in Tables XIII and XW. From 
these, it would appear that 66 per cent of the patients for whom we have 
follow-up records have no hypertension six weeks after the cessation of tlic 
disease, and only about 15 per cent sliow a persistent hypertension. Of the 16 
eclamptic patients, 19 had subsequent pregnancies, although this is undoubtedly 
far too low a figure, as most of these patients were not seen after their six-weeks 
postpartum examination following the eclampsia. However, of the 19 known io 
us to have had a subsequent pregnancy, two had severe pre-eclampsia and three 
mild pre-eclampsia in these subsequent pregnancies. 


Table XIII. Subsequent Course Following Eclampsia, 76 Total Cases 


SIX WEEKS BLOOD PRESSURE 

1 NUMBER OF CASES | 

PER CENT 


Below 140/90 

38 

51.3 


Above 140/90 

20 

26.3 


No record 

18 

22.4 


Total 

76 

100.0 


20 Cases With Blood Pressure Above 140/90 at Six Weeks Post Partum 

blood pressure 

1 NUMBER OF CASES | 

PER CENT 


Below 140/90 later 

9 

45 


Stays above 140/90 

9 

45 


No record 

2 

10 



Table XIV. Subsequent Obstetric IIistory of Eclamptic Patients, 

76 Total Cases 

subsequent pregnancy 

1 number of cases 1 

PER cent 

No record of subsequent pregnancies 

57 


One subsequent pregnancy 

15 

19.7 

Two subsequent pregnancies 

4 

5.3 

Total 

76 



23 Cases With Subsequent Pregnancy 


complication 

subsequent 

ONE 

PREGNANCIES 

1 TWO 

— 

No complications 

6 

3 


Severe pre-eclampsia 

2 

~ 


Mild pre-cclainpsia 

Q 

1 


Abortion 

1 

1 


Ectopic 

0 

1 


Deadborn 

- 



No record of outcome 

4 


_ 

Total 

15 

,8 




The laboratory findings presented above have not taken us very close to the 
core of the problem ; however, we have learned a little about eclampsia and more 
about the utilization of the blood chemical findings in the treatment of the 
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In each of the 61 of the 76 antepartum, intrapartum, and postpartum 
eclamptic patients in whom the urea clearance was determined, the kidnej^ func- 
tion, as shown by this test, was within normal limits at the time of discharge 
(Table VIII). 

The type of delivery is shown in the following table (Table IX). Twenty- 
six per cent of the ante- and intrapartum and sixty per cent of the postpartum 
eclamptic patients had a spontaneous vaginal delivery. Almost half the fonner 
group and only 6.7 per cent of the latter had forceps delivery. We were greatly 
surprised to see the very high incidence of breech delivery, 12 per cent and 19 
per cent in the ante- and intrapartum, and postpartum, groups, respectively. 
Cesarean section was performed in a relatively small number of these patients, 
14 and 3.8 per cent, respectively, in the two groups. It is also interesting to note 
that four of the 26 patients with postpartum eclampsia had twins. 


Table IX. Type of Delivery in Eclampsia, 76 Cases 


■ 1 

1 ANTE- and INTRAPARTUM | 

POSTPARTUM 

TYPE OF 

DELIVERY' 

NUMBER OP 
CASES 

PER CENT 

number OP 
CASES 

PER CENT 

Spontaneous 
Operative : 

13 

26.0 

IS 

69.2 

Forceps 

24 

48.0 

2 

7.7 

Breech 

6 

12.0 

5 

19.3 

Section 

7 

14.0 

1 

3.8 

Total 

50 

100.0 

26* 

100.0 


*Four of these 20 patients had twin pregnancies and in each case the second twin pre- 
sented by breecli. 


In the 68 patients with vaginal delivery, labor tvas induced in 38.3 per cent 
(Table X). 


Table X. Type of Inbuction in Eclamptic Patients With Vaginal Deliveries, 68 Cases 


TYPE OP INDUCTION 

1 NUMBER OP CARES 1 

PER CENT 

Medical 

111 

•16.2 

Rupture of membranes 

82 

11.8 

Bag 

5 

7.4 

Bougie 

2 

2.9 

_ Total 

26 

38.3 


“Includes one postpartum case, 
includes three postpartum cases. 


The maternal and fetal mortalities are shown in Table XI. Tlie uneor- 
rected maternal mortality was 1.3 per cent and the gross fetal 29 per cent. Tlie 
latter group is further analyzed in Table XII, which shows the great majority 
to have been macerated or deadborn. 


Table XI. Maternal and Petal Mortality in Eclampsia, 76 Cases 



MATERNAL 

MORTALITY’^ 

1 FETAL MORTALITY' 

type OP 

NUMBER OF 


number op 


DELWERY 

CASES 

PER CENT 

CASES 

PER cent 

Spontaneous 

- 

_ 

12 


Operative 

1* 

I..S 

10 


Total 

1 


22 



*Low forceps. 
























THE TREATMENT OF ADVANCED CARCINOMA OF THE OVARY* 

■ B. Z. Oashjian, M.D., and E. V. Helsel, M.D., Pittsburgh, Pa. 

(From the Department of Gynecoloyy, University of Pittshurgh) 

I N A previous paper, one of us (E. V, H.)^ reported a survey of one hundred 
cases of cancer of tlie ovary treated liy eighteen surgeons on the gjmecologie 
services of the Elizabeth Steel Magee and the St. Praneis Hospitals, Pittsburgh, 
Pennsylvania. Thii’ty-seven of tliese cases were on the service of the senior 
author. 

The cases were classified clinically as follows ; 

Group I. — Tlie tumor is completely removable and is apparently confined entirely to the 
ovary. 

Group II. — The tumor is complelelj' removable but with adhesions or involvement of 
other structures that can be removed. 

Group III, — The tumor is only partly removable on account of extension to other 
structures. 

Group IF. — The tumor is irremovable because of extensive involvement of adjacent part.s, 
and only a biopsy is feasible at operation. 

In seventy-six of the cases an attempt was made to remove the primaiy 
growth and variable amounts of the meta.static growth. In a foUow-up study of 
a hundred patients, sixty-five of them were traced from admission to the hospital 
to ten and two-thirds j’^ears after operation. Thirteen cases are alive from one 
and one-fourth years to ten and two-thirds years after operation, but to date 
only four survived five years or more. 

With results such as these the question may be asked, why operate on these 
patients? It is the purpose of this paper to answer this question from our 
experience with operation alone or operation followed by x-ray therapy. 

We believe that operation is indicated : 

1. To definitely establish the diagnosis and extent of the disease. (Tuber- 
culous peritonitis, endometrial nodules in the cul-de-sac, nodular chocolate cysts 
of the ovary, or benign tumors with ascites may simulate ovarian cancer.) 

2. In Groups I and II, because there is a probability that all of the malig- 
nant growth can be removed. 

3. In Group III the cancer is no longer confined to the ovary, but has spread 
to the viscera and parietal peritoneum and often the omentum, and is frequently 
associated "with ascites. One of the chief purposes of this paper is to discuss the 
treatment of this group. The condition is 100 per cent fatal if allowed to run 
its course without operation. X-ray therapy alone has not been curative. When 
the disease has advanced to the stage Avhere the diagnosis of clinical Group iH 

♦Presented at the monthly meeting- of the Pittshurgh Obstetrical and Gynecological So- 
ciety on March 1. 1!)4S. 
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disease. Furthermore, as a h^^-product, we have learned something about kidney 
frmction, because the clearance studies revealed a competition between diodrast 
and uric acid, which has been of value in studying kidney tubular function. By 
continuing tliese studies, we hope we shall be able to follow a path which will 
lead us nearer to the solution of the prol)lem. 

There are mam* such paths which need studying. Some of them are and 
have been receiving attention; others not, possibly because our knowledge of 
physiology is still limited in this particular field. 

In conclusion, ma3'- we say that the etiologj’- of eclampsia, although unlmown 
at present, should Ido discoveraljle bj’’ the application of the scientific method. 
A theoiy of eclampsia should be, then, a working, hj’-pothesis to be tested bj’’ 
experiment. 
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Operation. — August 8, 1933. Eeinoval of cervical polyp, cauterization of the cervix, 
laparotomy and removal of a largo quantity of fluid from abdomeh. A cystic intraligamentous 
left ovary about 15 cm. in diameter and a similar cyst' on the right side about 8 cm. in 
diameter were removed. There were nodules on the peritoneum and intestines, and much of 
tlie omentum was involved. A large portion of the omentum was excised. Six gauze 
drains and a sheet of gutta percha were placed over the raw surfaces in the pelvis. Six 
hundred cubic centimeters of whole blood were given during the operation. Diagnosis . — 
Papillocystadenoma malignum of ovaries, and secondary papillary cystadenoma malignum of 
peritoneum and omentum. Patient made a good recovery and was seen last in June, 1937, 
four years after operation. She had been carrying on her vocation as a midwife until that 
time. She stated then that her abdomen seemed larger and that she was losing weight. On 
examination no evidence of fluid or tumor was made out and a note was made that the patient 
“loohs as though she should have recurrence of growth, but no evidence is felt except an 
adherent uterus, and the abdomen seems to be in remarkably good condition considering wliat 
was found and what was left at time of operation.” In the follow-up in 1945 we learned 
that she is dead, but we could not learn how long she lived after our last examination, four 
years after operation. Note. — Patient had no recurrence of fluid in abdomen or chest and 
was able to carrj’ on her work as a midwife for at least four years. 

Case 3. — Mrs. M. K., aged 50 years, St. Francis Ilospital No. 40,571, was admitted 
April 12, 1942. Diagnosis. — Papillocystadenocarcinoma of the right ovary with generalized 
abdominal carcinomatosis. Symptoms. — Abdominal enlargement and pain. She had had mul- 
tiple operations in the past on the kidneys, gall-bladder, and had had appendectomy and 
bilateral salpingectomj'. The abdomen had been tapped on several occasions before her 
present admission to the Hospital. On examination a firm, irregular mass filled the lower 
abdomen to the level of the umbilicus, and there was marked ascites present. A cj'stic 
feeling, fixed mass was present in the cul-de-sac. Operation. — April 10, 1942. Approximately 
4,000 c.c. of slightly blood tinged fluid was evacuated from the peritoneal cavity. On exposing 
the mass, a large gray-white, fungating, friable surface was found. The mass was ad- 
herent to the pelvic structures and particularly to the uterus and small intestines. Perito- 
neal implants were present over much of the abdomen. The mass was separated and re- 
moved with difficulty. It seemed to arise from the right ovary. Five gauze drains and a 
sheet of gutta percha were placed over the operative field. Five hundred fifty c.c. of 
whole blood were given during the operation. Pathologic Diagnosis. — Papillopseudoinucinous 
cystadenocarcinoma of the ovary. X-ray therapy was started three weeks after operation. 
On .Tune 30, 1942, the patient was getting along satisfactoril}-. A movable nodule was felt 
in the cul-de-sac, but no masses or fluid were detected in the abdomen. On July 22, 3943, the 
patient was getting along fairly well. She complained of inability to gain strength, bnt she 
looked better. The mass in the cul-de-sac seemed somewhat larger, but there was no evidence 
of fluid in the abdomen. In answer to the follow-up letter in January, 1945, she wrote that ■ 
she had some abdominal pain but was able to be up and about and do housework, and 
tapping had not been necessary since before operation. On April 18, 1945, .she was seen 
at the Tumor Clinic and the following note made: “The patient has only one complaint 
and that is of intestinal cramps when her bowels move or after taking a laxative. She 
has gained weight and feels quite well generally. No palpable masses in the abdomen. 
Considerable thickening of the skin and many licmangiectases of tlie skin over the lower 
abdomen which is a postradiation etlect.” Note. — Patient has been able to carry on her 
home duties for three years with no recurrence of ascites, although she had been tapped several 
times before operation. 

Case 4. — ^Mrs. .1. S., aged 42 year.s, St. Francis Medical No. 88,008, was admitted .Tan. 
29, 1944. Diagnosis. — Papillary cystadenocarcinoma of both ovaries, ascites. Complaints . — 
Feeling of ho.avinc.«s and enlargement of the abdomen of one month’s duration, and flatulence. 
Patient menstruated regularly and normally. No historv- of pregnancies. On examination 
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can be made, the patient is doomed to a most uncomfortable, semi-invalid or 
invalid existence for her remaining days. Any salvage of life in this group is 
very unusual but it may occur and constitutes a surgical triumph. 

For a long time there has been an impression that removal of the primary 
ovarian growths in the presence of metastatic nodules on the peritoneum may 
prolong the life of the patient, and in a few eases may result in disappearance 
of the outlying implants. AVe are not too much interested in the prolongation 
of life in patients with malignant disease unless it is accompanied by a reason- 
able degree of comfort to the patient and a life of usefulness. 

In the following gi’oup of cases, the first case may indicate that life has been 
saved. In the remainder, the patients have been entirelj’ or at least reasonably 
comfortable and they have been able to earr.y on a life of usefulness for a limited 
time in contrast to the life of invalidism which confronted them when they first 
appeared for examination. They came to us because of pain and/or enlargement, 
of the abdomen. 

Case Reports 

Case 1. — S. R. K., single, nged 49 years, St. Francis Hospital Gynecological No. 35-2C3, 
was admitted June 19, 1935. Diagnosis . — Papillary adenocarcinoma of the left ovary with 
metastases to the peritoneum, left broad ligament, and sigmoid colon. Chief CompJaints . — 
Pain on defecation (two months), watery stools (two to three years), and abdominal enlarge- 
ment of one week’s duration. She had a normal menstrual history, except three months of 
amenorrhea recently followed by a menstrual period for three days and then spotting for 
three weeks. The abdomen was enlarged, and an irregular lobulatcd mass was felt reach- 
ing to the umbilicus. There was evidence of free fluid in the peritoneal cavity. A barium 
enema revealed no intrinsic lesion in the colon. 

Operation . — June 22, 1935. Cauterization of the cervix, supravaginal hysterectomy, 
bilateral salpingo-oo]ihorectomy. There was a large quantity of bloody fluid in the ab- 
domen. There was a large papillary cystadenocarcinoma of the left ovary wliich was 
partly intraligamentous. The sigmoid colon was adherent over it. Masses of carcinoma 
had broken through the capsule into the broad ligament and were scooped out with the 
hand, leaving carcinomatous tissue on the sigmoid and in the broad ligament. The right 
ovary seemed normal. No lesions of the colon or stomach were found. Three gauze drains 
covered with a sheet of gutta pcrcha were placed over the operative field and brought out 
through the lower end of the incision. Six hundred fiftj’ cubic centimeters of whole blood 
wore given during the operation. Diagno.sis . — Papillary cystadenoma malignum of the ovary. 
Following the operation x-ray therapy was given over the lower abdomen. On Oct. 2, 1935, 
the patient felt well and was gaining in weight, a small mass was felt in the left side of 
the cul-de-sac. On Feb. S, 193G, the jiatient looked well and had gained 20 pounds in weight. 
When seen in 19-15 she had been teaching school since one year after operation and felt 
well. There was no evidence of extension of the growth over this span of ten years. 

Case 2. — !Mrs. M. Z., aged 4S years, St. Francis ITospital Gynecological No. 33-279, was 
admitted on July 31, 1933. Diagnosis . — Cervical polyp, intraligamentous papillan' cystadenoma 
malignum of ovaries with metastases. Symptoms . — ^Bleeding from rectum for ten day.';, lo.s“ 
of weight in the last six months, fullness of abdomen, and mass felt in alrdorneri. Patient 
censed menstruating six months ago but with occasional spotting since then. She has had 
one child and two miscarriages. There was a firm mass in the pelvis extending to above 
the level of the umbilicus in the left side. There was evidence of free fluid in the abdomen. 

A small polyp protruded from the cervix. The above mass felt cystic, and small nodular 
masses Avorc present in the cul-de-sac. There were signs of fluid in the left che.st, and the 
chest was tapped and 900 c.c. of clear yellowish fluid Avoro rcmoA-cd (IMeig’s syndrome). 
The next day this Avas repeated and 1,350 c.c. of fluid AA-ore remoA'od. 
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lower quadrant. On vaginal examination the uterus was found small and pushed forward, 
and there was a mass in the right side and behind the uterus that was firm, nodular, and 
fixed, and about 15 cm. in diameter. At operation on Aug. 23, 1944, both ovaries were 
found much enlarged and nodular. Large fungating, granular masses extended through the 
capsules of both ovaries and involved the surrounding structures. Small nodules were 
scattered over the uterus, bladder peritoneum, cul-de-sac, sigmoid colon, appendix, and a 
few in the omentum. No involvement of the upper abdomen was made out. Hysterectomy 
and bilateral oophorectomy were carried out. Three gauze drains covered by a gutta 
percha drain were placed over the raw surfaces in the pelvis. Pathologic diagnosis . — 
Papillary eystadenocarcinoma of ovaries. Deep x^ray therapy was started before the 
patient left the hospital, and was continued later with the patient ambulant. She had 
arranged to be married on Oct. 1, 1944, and this plan was discouraged, although she was 
not told about her true condition. Her fiance in the Armed Forces was told about her con- 
dition, and he insisted on going through with their plans in order that he might turn over 
his allotment to her when he was overseas, and they were married. On Feb. 5, 1945, the 
patient felt quite well, had gained in weight; a nodule was palpable in the cul-de-sac. On 
Afay 5, 1945, the patient looked well and felt well, she continued to gain in weight and 
accepted a clerical position and was working daily. The nodule in the cul-de-sac seemed 
unchanged. 

Case 7. — ^Mrs. E. P., aged 31 years, Elizabeth Steel Alagee Hospital, No. 455, was ad- 
mitted on Oct. 12, 1935. Diagnosis. — Papillary cj’stadenocarcinoma of the ovary wth exten- 
sion to the peritoneum, omentum, and intestines. Symptoms. — Tenderness and pain in the 
lower abdomen. A mass in the abdomen had been noticed for three weeks. Normal menstrual 
history except that some clots were passed in the last three months. One child 7 years old. 
Patient has felt tired recently, and three weeks ago noticed a mass in the lower abdomen. 
A hard, nodular mass was present in the lower abdomen, reaching for three fingerbreadths’ 
above the pubis. At operation on Oct. 14, 1935, about 500 c.c. of straw-colored fluid, con- 
taining flakes of fibrin, was found in the peritoneal cavity. Numerous nodules were 
present in the omentum. The pelvic organs were matted together in a solid, cancerous 
growth involving both ovaries, the peritoneum, and intestines. Nodules were felt under 
the diaphragm. The uterus, both ovaries, and the omentum were removed. Five gauze 
drains and a sheet of gutta percha were placed over the raw surfaces in the pelvis. Patho- 
logic diagnosis. — Adenocarcinoma of both ovaries with extension to the uterine surface and 
omentum. 

The patient had postoperative x-ray therapy. On Alarch 5, 1936, a note was made that 
the patient looked w’ell and felt well, she drove her own car and had been skiing with her 
husband. She expected to leave for Florida in three weeks. On examination a nodule 
2 cm. in diameter was felt on the right side of the cul-de-sac. 

July 23, 1936. — The patient felt well and had gained in weight, pelvic examination 
as before. 

xVpril 7, 1937. — The patient felt well and had returned from lier second trip to Florida 
where she si)en,t three months. She was to take another course of x-raj’’ treatments. 

Nov. 17, 1937. — The patient felt well. She was eating and sleeping well, and her 
weight was increasing. The nodule in the cul-de-sac remained the same. 

Atarch 7, 1938. — Patient returned with a histor 5 ' of passing some blood in the urine. 
She has lost weight recently. On examination there was induration on both sides of the 
eul-de-sac and evidence of fluid in the abdomen. The patient died on April 4, 1938. Note. — 
This patient lived in comfort and carried on her usual actimties for more than two years after 
operation. 

Case 8. — Airs. C. S., aged 45 years, Elizabeth Steel Magee Hospital, No. 35,427, was 
admitted on April 24, 1938. Diagnosis. — Papillarj' cj’stadenocarcinoma of the left ovary with 
extension to the peritoneum and intestines. Complaints. — Pain in the left lower quadrant and 
left leg — severe, of one week’s duration; loss of weight for throe months; and nausea and 
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the abdomen was enlarged and there was a distinct fluid wave present, ihe right o%aij 
was cystic and about 5 cm. in diameter, and the left ovarj^ was about 12 cm. in diameter. 
Operotion.— February 8, 1944. Papillary growths were found on the external surface of the 
right ovary. No papillary growths were seen on the left ovary, but on opening it after 
operation the internal wall of the ej’st rvas covered with papillomatous growths, and some 
areas of the walls seemed solid. The omentum was studded with papillary growths, and 
there was a large quantity of reddish-brown fluid in the peritoneal cavity. Total hysterec- 
tomy, bilateral salpingo-oophorectomy, and resection of the omentum were done, and gauze 
drains were placed in the pelvis and carried out through the vagina. On ]\Iarch 1, 1945, 
the patient felt well and had been carrying on her usual activities. No evidence of fluid 
or nodules was made out on abdominal and pelvic examination. Note. — This patient has 
been restored to normal for thirteen months and there is no evidence of recunence. 

Case 5. — IMiss A. 11., aged 42 yeans, Elizabeth Steel Magee Ilospital, No. 32129, was 
admitted on July S, 1937. Diagnosis . — Papillary cj’stadonocarcinoma of both ovaries. Com- 
plained of a sense of weight and pressure in the bladder for six months. A mass in the 
abdomen had been noticed for three weeks. Menstrual periods occurred every three w'eeks 
in the last two years, and they lasted from seven to ten days. There was a smooth, 
rounded, slightly tender, somewhat movable tumor felt in the lower abdomen extending for 
three fingerbreadths above the umbilicus. On vaginal examination with one finger, several 
nodules were felt beneath the tumor, and the base of the tumor felt fixed. Operation . — 
July 9, 1937. Both ovaries were replaced by masses of papillomatous, friable growth that 
extended on to the uterus and pelvic peritoneum and fixed the genitals to the surrounding 
structui'es. -The omentum contained many papillomatous masses. The removal of the 
pelvic organs was difficult due to obliteration of the landmarks. Bilateral salpingo- 
oophorectomy, supravaginal hi'stcreclomy, and resection of the omentum was done. Five 
gauze drains were placed so as to cover the remaining oozing carcinomatous opei’ativc field. 
Thej' wore covered wdth a piece of gutta percha and the drains were brought out of the 
lower end of the incision. Ovarian masses measured approximately 7 by 10 cm. each and 
contained very little tissue that could be identified as ovary. Diagnosis . — Papillaiy cyst- 
adenocarcinoma of both ovaries with extension to the uterine wall and omentum. Patient 
made a good recovery and returned to her vocation as schoolteacher in September, 1937. 
On vaginal examination small residual masses were felt in each adnexal region. On Dec. 
27, 1938, one and one-half years after operation, the patient rcUirned complaining of cramps 
in the left lower quadrant, and flatulence of three days’ duration. There was vomiting, and 
the patient stated that the bowel movements had been getting smaller. A freely movable 
mass, about 3 cm. in diameter, was felt in the left lower quadrant, presumably in the sig- 
moid colon, and barium enema revealed a constriction in the sigmoid colon. The signs of 
partial intestinal obstruction subsided, and the patient was given a course of x-ray therapy. 
The mass in the left lower quadrant became smaller until it was barely palpable and the 
patient felt well. The masses in the cul-de-sac remained the same. Whe resumed teaching 
in September, 1939. Because of some jagging pains at times in the right lower quadrant, 
another course of x-ray therapy was given in the Fall of 1939 and again in the Spring of 
1940, when the pelvic masses seemed larger. She resumed her teaching following this 
treatment. On Aug. 12, 1940, she was admitted to the Hospital because of partial intesti- 
nal obstruction, and on Aug. 23, 1940, ‘a colostomy was performed. She went home on 
Sept. 22, 1940, and died on Aug. 14, 1941. Note. — Except for one episode of partial intesti- 
nal obstruction for a few days, the patient was comfortable for three years. She had three 
courses of x-ray therapy because of residual masses in the pelvis, but was able to carry on as 
a schoolteacher. Three years after her original operation a colostomy was necessary because 
of intestinal obstruction. She lived another year but not in comfort or as a useful citizen. 

_ Case 6.— Miss A. a., aged 21 years, Elizabeth Steel Magee Ilospital, No. G4933, was ad- 
mitted on Aug. 21, 1944. Diagnosis . — ^Papillary cystadenocarcinoma of botli ovaries. Com- 
pZaints.— Pain in right side oif and on for three years, and lump in the right side noticed re- 
cently. Menstrual history normal. A nodular, tender mass was visible and palpable in the right 
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The patient was a thin emaciated woman wdio looked anemic and who weighed 96 
pounds. Bed blood cells, 3,310,000, and hemoglobin 60 per cent. There was a firm, fixed 
mass in the pelvis reaching to the nmbilicus, and which pushed the uterus forward. No 
nodules were felt, but the mass was fixed. Operation.— May 1, 1935, Cauterization of the 
cervix, bilateral salpingo-oophorectomy. The omentum was adherent over a pelvic mass, 
and about 100 c.c. of serosanguineous fluid was found in the peritoneal cavity. A large, 
irregular mass about 20 cm. in diameter replaced the right ovary, and a loop of ileum was 
adherent to it. Tlic mass was ruptured, and friable tissue escaped in separating the ad- 
hesions. The left ovaiy seemed negative. Pour gauze drains and one sheet of gutta percha 
were placed over the operative site. At the hepatic flexure of the colon was a hard, 
irregular movable mass about 7 cm. in diameter and involved the whole circumference of 
the colon. No enlarged glands were felt, and no nodules wmre detected in the liver. The 
patient was given 1,200 c.c. of whole blood during the operation. Pathologic report . — 
Adenocarcinoma of the ovary and Fallopian tube. At a second operation on Jlay 22, 193.5, 
the terminal ileum, cecum, ascending colon, hepatic flexure, and one-third of the transvmrsc 
colon were resected, and ileo-colostom 3 ^ done. A blood transfusion of 1,200 c.c. was given 
during operation. Pathologic report . — Adenocarcinoma of the colon. The patient made a 
satisfactorj' recover^’’ from both operations and was discharged on June 12, 1935, with a red 
blood count of 3,850,000, and hemoglobin of 86 per cent. On Oct. 14, 1935, patient had 
gained in weight and had been doing her own housework, but there was a cj'stic mass in the 
cul-de-sac which was aspirated and blood j' fluid obtained. X-ray therapy was given, and the 
bowels were loose. 

January 9, 1936. — ^Diarrhea continued, and the patient had lost weight. She died on 
hlarch 8, 1936, thirteen months after operation. 

In the above ten eases, tlie average survival time has been three years and 
one month. (This .survey was completed in June, 1945.) In January, 1948, 
thirty-one months later. Cases 1, 3, 4, and 6 are loiown to be still alive and com- 
fortable. 

The following two cases are suggestive, but do not necessarily indicate that 
the poor results wei'e obtained because operation was not followed by radiation 
^heI■ap3^ 

Cask 11. — iMrs. S. M., a 42-3’ear-old, thin, white woman was admitted to tlic Elizabetli 
Steel klagee Hospital on April 2, 1944, with a cliief complaint of lower abdominal pain and 
backache. The pain dated from 1942, at which time she gave birth to a stillborn ancephalic 
monstei'. Tliis had been her onlj' jiregnancy. Before the present admission she had nausea 
and vomiting for two month.s. A ma.ss wa.s found in the left lower quadrant. A diagnosis of 
left ovarian ej’st with adhesions was made. At operation the cj’St was adherent to tlic sigmoid, 
and a supravaginal hysterectony and bilateral salpingo-oophorectomy were done. Pathologic 
diagnosis . — Papillary cj’stadenocarcinoma of ovarj'. She was advised to return for x-ray 
therapy, but failed to do so. .She returned to the IIo.spital with malignant invasion of the 
bladder and rectum, and died on March 14, 1945, le.ss than twelve montlis after operation. 

Cask 12. — ^klrs. M. M., a. SG-j’ear-oId, well-nourished wliitc woman, the mother of ten 
children, was admitted to the Elizabeth Steel Magee Hospital on July 17, 1943, complaining 
of a tender mass in the left lower quadrant. The menopause had occurred fourteen years 
before, and there had been no vaginal bleeding since then. For three months prior to .admi.ssion 
there was difliculty in getting her bowels to move. There was no loss of weight. A left 
ovarian cyst was found, and operation advised. On opening the abdomen a cj-st about 15 cm. 
in diameter was found adherent to the parietal peritoneum. None of the otlier peh’ic struc- 
tures was grossly involved. Malignancy was not expected from the gross appearance, and 
simple removal of the cyst was performed. Pathologic diagnosis. Multilocular papillarj' 
cystadenocarcinoma of the ovarj'. The patient was ^advised to return for x-ray therapy but 
refused. She died on April 4, 1945, less than nine months after operation. 
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vomiting for one month. She inenstnuited regularly, was pale, and had a sallow color. Hemo- 
globin was 62 per cent. The uterus was displaced to the right by a mass in the left adnexal 
region about 8 cm. in diameter. It was not very tender, but the mobility was limited. 
Impression — malignant growth of the left ovary. Patient had an operation in another city 
in 1936, and it was learned that at that time she had an adherent papillomatous C 3 ’st of 
tile right ovaiy, and that the appendix and right ovar 3 ' had been removed and the diag- 
nosis of c 3 -st of the right ovarv with intracystic papillomas, nonmalignant, had been made. 
.\t operation on iMaj' ‘1, 1938, we found a large papillomatous cj'st of the left ovary ad- 
herent to the sigmoid and small intestine. In the region where the right ovar.v had been 
removed there was a mass of carcinomatous tissue about 4 cm. in diameter. As much of 
this tissue as seemed feasible was removed, along with the uterus and left ovar.v. There 
was no evidence of tumor in the upper abdomen. Gauze drains were placed against the 
oozing surfaces where malignant tissue had been removed, and thej' were covered with 
gutta percha. Blood transfusion was given during the operation. Patholoffic diagnosis . — 
Papillarj' cystadenocarcinoma of the ovar\'. X-raj’ therapy was started while the patient was 
in the hospital, and it was continued later with the patient ambulant. She was completelj' 
relieved of the pain in the left lower quadrant and down the left leg. 

In November, 1940, the patient was still feeling well and had gained thirtj' pounds 
in weight. Three months later she developed edema of the abdominal wall and the legs, 
and she died two months later. Norn. — This patient had complete relief from pain for two 
and one-half j’oar.s after operation and x-raj' treatment, and was able to carrj’ on her usual 
activities. 


Ca.se 9. — IMrs. G. G., aged -43 year.«, Elizabeth Steel Magee Hospital, No. 60238, was 
admitted on Aug. 1", 1943. Diagnosis. — Papillary’ cj'stadenocarcinoma of the ovaries with 
extension to the peritoneum and broad ligaments. She complained of pain and enlargement 
in the lower abdomen for the past two months, and frequent menstruation (ever^* two 
weeks). She had a normal menstrual historj* until two months ago. She had no children, 
but had had one miscarriage. There was a tense, cj'stic, moderateh' tender mass visible 
and palpable in the lower abdomen, and it extended up to the umbilicus. The uterus was 
pushed forward bj' the mass. No nodules were felt, but the tumor was adherent. At 
operation on Aug. IS, 1943, a large, c^'stic left ovary was Idled with a brown fluid. The 
left ovarj’- and right adnexa were adherent and the adhesions of the loft ovary to the colon 
were indurated with tumor tissue. There were nodules scattered over the peritoneum of 
the uterus and anterior cul-de-sac and in the broad ligaments. A total hj’storectomj' and 
bilateral salpingo-oophorectony were done. The oozing surfaces in the pelvis were covered 
with givuzo drains which wore carried down into the vagina. Pathologic diagnosis . — 
Papillary cystadenocarcinoma of the ovarj* (mesonephroma -tj-pe). On Sept. 3, 1943, x-raj* 
ther.apy was started. 

.Tune 12, 194.T. — I'hc patient was .s\*mpfom free and vaginal examinivtions were negative 
for nodules. Three weeks before the ]>atient began to have pain in the left lower quadrant 
and shortlj' afterward she noticed swelling of the left leg. On examination there was tender- 
ness and induration in the region of the left brim of the i)olvis and along the left pelvic wall. 
Ihe vault of the vagina was healed and pliable, and no other masses were felt. Another course 
of x-raj' therapj’ was given. Note. — This patient has been free of sj*mptoms and has been 
able to c.arrj' on her usual activities for practicallj* two j’ears, she is now under treatment 
again with x-ray. 

Case 10.— Mrs. G. P., aged 43 years, St. Francis Hospital Gj-necological No. 35-186, 
was admitted on April 26, 1935. Diagno.sis. — Sccondarj* adenocarcinoma of the ovarj*; adeno- 
carcinoma of ihe hep.atic flexure of the colon. Symptoms . — Cramps in lower abdomen and 
diarrhea for eight weeks, and loss of weight. She had a normal menstrual history, except for 
slight bleeding every two daj*s for the last month. She had had two children. She had lost 15 
pounds of weight in the last two month!?; 
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The frequency of secondary carcinoma in the ovary has led us to explore 
the gastrointestinal tract for a primary growth, in all eases of carcinoma of 
'the ovary. The results in carcinoma of the ovary, when it is secondary to car- 
cinoma of the gastrointestinal tract, have been poor as to cure or length of life, 
because the ovarian carcinoma is already a metastasis from a primary growth. 
It is in the papillo-cystadenocarcinoma group that operation followed by x-ray 
therapy seems to increase the duration of life and the comfort of the patient. 

In some cases, after operation, when the residual tumor grew arid caused 
pain again, decrease in the size of the tumor and relief of pain followed repetition 
of x-ray therapy (Cases 5 and 9). Because of these observations, it is felt that 
x-ray therapy probably prolongs the life of the patient to some extent. 

We share the pessimism of most operators in regard to the final results in 
Croup III cases, but do not agree with the practice of some in opening and 
closing the abdomen without attempting the removal of the primary growth 
when the disease has spread beyond the ovary. 

Reference 

1. Helsel, E. V.; Am. J. Obst. & Gynec. 52; 435, 1946. 



Volume S7 
Number 3 


ADVANCED CAECINO]\IA OF OVARY 


499 


A third case illustrates the futility of radiation therapy iu advanced eases 
wliere it is not feasible to remove the tumor. 

Case 13. — N. F., a 54-3-ear-oW, robust, wliite -woman -was admitted to the Elizabetii 
Steel Magee Hospital on April 30, 1945, with a chief complaint of lower abdominal pain, 
associated with frequency of urination and difficulty in defecating. Cystoscopic examination 
revealed invasion of the Idadder wall, and proctoscopic examination revealed marked narrow- 
ing of the lumen of the colon. On pelvic examination there was a fixed irregular mass filling 
the entire left side of the pelvis. Operation was not advised, and radiation therapy was 
started. This was soon discontinued on account of the marked reaction. The patient became 
worse rapidlj' and died on May 27, 1945, twenty-seven days after admission. In addition to 
this case, two others were studied in which radiation therapy alone was given, the cases being 
too far advanced to undergo operation. Both failed to improve and were dead within trvo 
months of admission. 

Discussion 

Nine of the above twelve cases which were operated upon were from 
42 to 50 years of age. One patient was 56 3 ^ears old. The other two were 
21 and 31 years of age, respectively (Cases 6 and 7), and they lived the normal 
life of a young woman for a limited time. In Case 6 the patient is still alive 
and apparently well in 1948. 

In some of these cases, removal of the primary growths at first seemed 
.surgically impossible without causing the death of the patient. With careful 
evaluation of how much operative work the patient could stand and with care 
in determining the proper lines of cleavage, it was possible to remove the pri- 
marj’- tumors, and often masses of outljdng growth were scooped out with the 
liand, leaving behind irremovable malignant tissue. Usually hemorrhage is 
not severe when worldng through this type of tissue, and with the aid of 
blood transfusions during the operation, the primary operative mortality in 
our own personal series has been low. It is our practice at the end of such 
operations to cover the operative field in the pelvis with gauze drains over 
which is placed a sheet of gutta percha. This quickly controls oozing, and the 
field is walled off bj’ adhesions earty and prevents unimpeded extension of the 
disease through the peritoneal cavity. The gauze drains are removed under 
light anesthesia iu one week. 

When there is ascites present, and at times tapping is required frequently, 
if there is much involvement of the omentum, resection of the involved omen- 
t\nn raaj^ eliminate the ascites or greatly prolong the intervals between tap- 
ping. In Cases 2, 3, 4, and 5, there was no recurrence of the ascites. In Group.s 
I and II, total hysterectomy and removal of both adnexa should be done whether 
the disease is unilateral or bilateral. In Group III, the tumor is not completely 
removable, and this procedure is modified according to conditions, and .supra- 
vaginal instead of total hysterectomy is u.sually done. As stated before, the 
Group III patients have tolerated the.se extensive operative procedures quite 
welt, the primary mortality has been low, and we are willing to accept a low 
in’iniaiw mortality in order to accomplish the re.sults reported. In the Group IV 
cases, exploratory laparotomy and biopsy alone cannot be done with impunity, 
as deaths have occurred following this procedure. A cai'eful evaluation of the 
patient’s condition must be made in all cases in order to determine the feasibility 
and extent of the operative procedure. 
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as well as in males.^ Progestin has also been shown to induce some hyperemia 
of the area. However, it is noteworthy that, given simultaneously, progestin 
inhibits the effects of estrogen on the sexual skin.^^ Once estrogen has stimu- 
lated the area, the response is diminislied noticeablj' Ijy the fifth or sixth day 
after the administration of progestin. If the two hormones are continued, in- 
volution of the sexual skin is induced by the fifteenth or twentieth day, Avliich 
may resemble that of the ovarieetomized animal. Under some experimental con- 
ditions, progestin appears to modify rather tlian simply to antagonize the action 
of estrogen.^ 

Skin reactivity in monkeys is not absolutely limited to tlie area of the sexual 
skin. Bachman et al.,^ by giving extraordinary doses of estrogen, have caused 
a reaction beyond the usual confines of the sexual .skin, as well as a redness of 
the face. Likewise, Hisaw, Greep, and Fevold^^ have induced a redness of the 
face as well as of the sexual sldn by giving progestin to an ovarieetomized 
monke5^ ]\Iortimer et al.^" have oljserved a hyperemia of certain areas of the 
nasal mucosa concomitant with the activity of the sexual skin. With reference 
to premenstrual retention of water in the body, Krohn and Zuckerman'“ have 
demonstrated that swelling of the sexual skin accounts for only a fraction of 
the total edema, the additional water being distributed in the remainder of the 
skin as well as in other tissues. 

Direct observations have been made of the vessels of living animals after 
giving estrogen or progestin. Rejmolds et al.^® found that estrogen dilates the 
small vessels of the ear of ovarieetomized rabbits. Mortimor and his co-workers^' 
have observed that giving estrogen causes engorgement of vessels in the nasal 
mucous membrane of monkeys of both sexes. 

Few obseiwations in the human being have been reported and they have 
been quite limited as regards the areas of skin examined. The effects of estrogen 
and progestin on the circulation in the finger have been studied by several work- 
ers. Caiioni® observed the looped capillaries of the nail fold of normal women. 
He found that both estrogen and progestin produced vasodilatation, with an in- 
crease in the background coloration of the fold and a diminution in capillary 
pressure. The effect of estrogen was noted in one-half hour and it lasted for 
the four hours’ duration of the experiment. The dilatation induced by progestin 
was intense within two hours but was shorter in its duration. Caxloni further 
found a difference in the site of action of the two hormones. Estrogen, although it 
caused an enlargement of the entii'c vascular loop, acted particularly on the ar- 
terial limb, so that its size almost equaled that of the venous segment. Progestin, 
on the other hand, gave preponderantly a dilatation of the venous half of the 
capillary loop. Rejmolds and his a.ssoeiates’” studied the effect of estrogen on 
the nail fold capillaries in women in the menopause. They found a dilatation 
of the po.starteriolar capillaries and venules associated with a diminution in 
blood flow. 

The influence of the menstrual cycle on the .state of the nail fold capillaries 
was also .studied by Carloni. He found evidexice of va.soconstriclion in the early 
part of the cycle, with vasodilatation in the latter half. Ills lusults ai-e .some- 
what at variance with tho.se of Hagen.’= Hagen’s results, showing vaso.spasm 
in the two days ju-eceding menstruation and vasodilatation dui-ing men.struation, 
are open to the criticism that they are ba.sed mainly on one cycle in one indi- 
vidual. 

Brewer'^ tested the fragility of the cutaneous capillaries in the antecubilal 
and infraclavicular fossae of women. He found an increased fragility which ap- 
peared abi-uptly on the fir.st day of the cycle and lasted for two or thi-eo days. 
He attributed the fi-agility to vnso.spasm. 



CUTANEOUS VASOULAE CHANGES IN WOMEN IN EEFERENCE TO 
THE MENSTRUAL CYCLE AND OVARIECTOMY 


Edward A. Edwards, M.D., and Seibert Q. Duntley, M.S., Sc.D., 

Boston, Mass. 

(Fro}n the Department of Anatomy, Harvard Medical School, Boston, and Department of 
Physics, Massacluisetts Institute of Technology, Cambridge, Mass.) 

T his report deals with vascular changes in the skin of women in relation to 
the activity of the ovaries. Two groups of observations are included. The 
first concerns cyclic variations in cutaneous pigments and blood flow in nomal 
women. The second consists of similar observations in women after ovariectomy. 
The spontaneous, momentarj’- flushing of the castrate state was not studied. 
The investigation concerns, rather, more permanent changes in the skin. The 
effects of estrogen and progestin upon skin following ovariectomy, were also 
tested. 

Recording spectrophotometry of the intact skin was employed. This tech- 
nique provides an objective and accurate method of observation which can be 
utilized over many areas of the body and possesses certain advantage over pre- 
vious methods. This technique has been used in a similar study of castrated 
men.*’ 

The prototype of cutaneous reaction to ovarian secretion is to be found in 
the reactions of the '‘sexual sldn” of monkeys. This zone includes the vulva, 
perineum, buttocks, and contiguous areas. The "sexual skin” is not apparent 
in males or immature females, but begins to be red and turgid in pubescent 
females, and maintains this character, with cyclic increase, throughout ma- 
turity.’’ ~ Its relation to ovarian functions is further shown by its regression 
after ovariectomy. The deimis in this area consists of loose meshed mucoid con- 
nective tissue. The vessels are relatively large and numerous and, though the 
hairs are sparse in this region, the arreetor pili muscles are exceptionally de- 
veloped and show greater reactivity than elsewhere.®’ The cock ’s comb is a 
similar cutaneous area which reacts to gonadal lioi’mones.’® 

Cyclic activity of the sexual skin of monke3’'s is manifest by redness, swell- 
ing, and erection and bristling of the hairs. The swelling is due to an increase 
in the water content of the mucoid connective tissue, suggesting the premen- 
strual edema of some women. Activity begins after menstruation, and reache.s 
its height during the third week of the cycle, to subside some time before the on- 
set of the next menstruation.’’ ’’ 

The peak of activity has been correlated with ovulation and the discharge of 
estrogenic hormone by the ovary. The output of estrogen shows two peaks — 
one in the middle of the cycle and the other just before menstniation. After 
ovulation the follicle begins to produce progestin, which reaches its maximum 
. in the last few days of the cycle.^ 

The influence of estrogen has been shown experimentally by its abilit.y 
to induce sexual .skin activity in ovariectomized and immature female monkeys, 
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The spectrophotometric deteraiinations were made in a room in which the 
temperature was maintained at about 70 to 72° F. The relative humidity was 
kept between 10 and 30 per cent. “The subjects rested for from twenty to 
forty minutes before' readings were begun. Areas of the body habitually un- 
covered by clothes, such as the hands, were measured last, to allow additional 
time f or_ the circulation to reach stability. As far as possible, we avoided tak- 
ing readings at night or soon after meals, since a peripheral vasodilatation may 
Ije present at these times. 

“A description of the Hardy recording spectrophotometer and a discussion 
of its use in measurement of the cutaneous pigments have been presented else- 
where.® Briefly, the apparatus records the reflectance of the intact living skin, 
giving an analysis by wave lengths over the entire visible spectrum, from the 
violet end at 400 m/x to the red end at 700 m/x. In the curve thus obtained, each 
pigment is identifled by its characteristic absorption band. The amount of the 
pigment is indicated by the degree of absorption at the wave length of the band. 
Lowering of the reflectance at the particular wave length is therefore propoi’- 
tional to the amount of the pigment present. Previous analysis of normal indi- 
viduals had demonstrated five cutaneous pigments : namelj^, melanin, a derived 
material described as melanoid, carotene, reduced hemoglobin and oxyhemo- 
globin. ’ 

Melanin gives marked absorption in the violet end of the curve, since its 
Ijand lies in the near ultraviolet. Melanoid shows an absorption band at 400 
m/x. The bands of carotene ai'e located at 455 and 482 m/x. Ordinarily the band 
at 455 m/x is obscured by the ab.sorption of hemoglobin, and only that at 482 
m/x is evident. 

The spectral characteristics of oxyhemoglobin and reduced hemoglobin 
deserve special attention, since these tivo materials are the ones found to be in- 
volved in the skin changes of our subjects. Their absorption bands and the 
cliange in the curve with differing concentration are sliown in Pig. 1. 

Observations 

Normal Cyclic Changes . — In normal women fluctuations were found in the 
two forms of hemoglobin Imt not in the other skin pigment. In the first weelc of 
the cycle, the skin curves showed a small quantity of hemoglobin, with a pre- 
ponderance of the reduced form. These chai’acteristics of the curve became 
slightly more pronounced by the time of the mid-cycle (Pig. 2). In our ex- 
perience, such skin curves represent a sluggish cutaneous blood flow, l)ut with- 
out any associated venoiis dilatation. Prom mid-cycle on, there was a steady 
increase in both the quantity of hemoglobin and the proportion of oxyhemo- 
globin, reaching a maximum in the day or two preceding the onset of menstrua- 
tion. We construe these changes as indicating a great increase in blood flow 
in the .skin. The change from an active flow at the end of the cycle to a slug- 
gish flow in the beginning of the cycle occurred at about the time of onset of 
menstruation. More frequent readings than we have made would be necessary 
to localize the time more exactly. 

It is noteworthy that these cyclic variations in blood flow were observed 
over the entire trunk and at least the upper parts of the limbs. There is sug- 
gestive evidence that the face, and the hands and feet, may share in these 
changes. Yet, for the reasons mentioned earlier, we felt obliged to exclude these 
zones from our final analysis. 

Posiovarieciomy Changes and Effects of Administration of Estrogen and 
Progestin -—Subject's IM. TI. and E. IM. .showed essentially the same findings 
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Material and Methods 

Cyclic changes iii the skin Avere stnelied in five normal young white women. 
It was assumed that the cycles were ovulatory inasmuch as they were regular, 
and the menses of moderate duration.-® Further normalcy of the subjects Avas 
indicated by the circumstance that each had been pregnant at least once. Only 
two of the five subjects were studied for more than one e3’'ele. The pertinent 
data relating to these two subjects arc as folloAA'S : 


SUB.1ECT 

AOP. 


PRFA'IOUS 

pnEOXANClKS 

DURATION OP 
OYCUK 

CYCLES STUDIED 

R. B. 

3o 


1 


3+ 

31. AV. 

2S 


O 


3 


Readings were made five lo seven days apart. 


Ill addition to the five normal subjects, three ovarieetomized white women 
Avere studied.'^' Spectrophotomet.ric readings of the selected areas of skin Avere 
made before the administration of the hormones. I'lstrogen and progestin Averc 
administered to the ovarieetomized subjects, and readings Avere taken subse- 
queiitlj' at intervals of several aa'ccIcs. Treatment Avas then discontinued so that 
the skill might return to its pretreatment state. Estrogen and progestin Avere 
used simrh’ and in combination. A summary of the ])ertinent data is giA^en in 
Table I. 


TAlir.e I. SUMMAUY OP DOSAOK in OVAUIECTOMIZKI) ,Snn.JECT.S 


SUB- 
.TECT i 

AGE 

TIME AFTER 
OPER.ATION 

1 

ESTROGEN 

TIME OPP 
TREAT- 
MENT 

PROGESTIN 

CO.MBINED 

HORMONES 

H.H. 

3G 

‘2 inolUlis 

Progyiion-B 1 mg. 
3 times Avceklj’ 
for 12 weeks 

S Aveeks 

Proluton 5 mg. 
3 times 
weekly for 5 
Aveeks 

Proluton 10 mg. [ 
Progynon-B 1 mg. J 
Once weekly for 

3 weeks 

E. 31. 

38 

9 inontlis 

Progynon-B ] mg. 

3 times weekly 
for 12 weeks 

9 weeks 

Proluton 10 
mg. 2 times 
weekly for 5 
weeks 

Proluton 10 mg. ( 
Progynon-B 1 mg. \ 
2 times weekly foi 

2 weeks 

E. P. 

33 

One ovary; 

5 years. 

2ncl ovary: 
7 months 

Progyiion-B 1 mg. 
3 times weekly 
for 4 weeks 
Di-ovocylin 1 mg. 

2 times wccklj’ 
I'or 4 weeks 

8 weeks 

Proluton 5 mg. 
3 times 
weekly for 5 
weeks 

Proluton 5 mg. J 

Di-ovocyliu 5 mg. J 
3 times wceklj" for 

2 Aveeks 


Proijynon-B : Alplia-estratliol-benzoatc, in oil. SclierinK. 
])l-ovocylm; Alpha-estradiol-clipropionate, in oil. Ciba. 
Prolution: Progesterone, in oil. Schcring. 

All administration was intramuscular. 


Ill liotli normal and ovariectomized groups, readings were taken of areas 
of the skin of the trunk, as Avell as on the upper and loAver limbs. The face, 
hands, and feet Avere found to be unsuitable, since they are subject to change 
through exposure to sunlight and other influences, including unusual labilit3^ 
of the circulation. Because of these factors, Ave Avere unable to obtain basal con- 
ditions in these latter areas. This Avas unfortunate since there is evidence that 
face, hands, and feet may be influenced bj'’ sex hormones. At any rate, Ave can 
say AAdth certainty that if changes did occur in the hands and feet they’’ Avere 
not of the magnitude Ave had observed in the case of male castrates. 


*Referred from the Free Hospital for AVomen, through the courtesy of Dr. John Rock. 
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Tlie effect of the administi'ation of estrogen was to increase the amount 
of hemoglobin present and to accentuate the twin absorption hands of oxy- 
hemoglobin (Pig. 3). We interpret these findings to indicate an increase in 
cutaneous blood flow. A single large dose given to subject, M. H., when she was 
off treatment elicited the effect within four hours. 

When the subjects were taken off estrogen, the curves reverted to their pre- 
treatment levels. However, upon the administration of progestin, oxjdiemo- 
globin increased again. The effect of progestin was somewhat more marked 
than that of estrogen in heightening the ratio of oxyhemoglobin to reduced 
hemoglobin. The total amount of hemoglolDin varied and was often diminished 
by the treatment. It should be noted that neither hormone gave as much in- 
crease in blood fioAv as had been seen in male castrates after testosterone. 

The combined use of estrogen and progestin was not long tolerated by the 
subjects, mainly because of the advent of pain in the breasts. After combined 
administration, the curves showed a striking lack of hemoglobin and an in- 
crease in the proportion of the reduced form. We intei’pret this as evidence of a 
sluggish blood flow. 

Discussion 

Our observations show that ovariectomy does not entirelj’’ change the basic 
peculiarities which distinguish the female from the male skin. Similarly, the 
male castrates previously' studied had maintained to some extent, their dif- 
ferences from the female. In ])oth sexes, therefore, we can assert that sex diC- 
ferences are basically due to genie influence. This base line of pigmentary 
characteristics is then modified by the presence of the sex hormones. Unlike 
the situation in many other animals, where reactivity to the hormones is local- 
ized in special areas, the human skin reacts probably in its entirety. 

In the male castrates, where the greatest changes were in hemoglobin as 
related to cutaneous blood flow, there were, in addition, some variations in the 
other skin pigments as well. A striking reduction was found in the total amount 
of hemoglobin with a relative increase in the proportion of the reduced form. 
In areas with a large venous bed, a real increase in reduced hemoglobin was ob- 
served, suggesting venous dilatation. A slight diminution in melanin formation 
occurred with an increase in the derived pigment melanoid. Finally^, carotene 
storage increased in the entire integument. All of these changes could be re- 
versed by' the administration of testosterone propionate. In females, ovariec- 
tomy' induced a reduction and sluggishness of blood flow but the more static 
pigments were not affected. iMoreover, no evidence of venous dilatation was 
noted in areas with normally' extensive venous networks, such as was seen in 
the men. 

The part played by' e.strogen and progestin in the correction of the ovaricc- 
tomized state has been demomst rated. Each given singly' increased the cutaneous 
blood flow. Estrogen gave a volume increase as well, which progestin did only 
inconsistently. Our findings are in general agreement with the evidence of 
former workers that these materials produce vasodilatation. It is known that 
the entire blood volume of the ovariectomized patient is diminished but will 
increase again on the giving of estrogen.” That this alone could be responsible 
for the increase in cutaneous blood volume seems unlikely in view of the rapidity 
with which the administration of estrogen alters the .skin curve. 
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through iiieir respective courses of observation . Subject E. P., wlio had had 
one ovary removed five years, and the second seven months, before the study, 
showed inconsistent results, suggesting the presence of a remnant of ovarian 
tissue, or of some extragenital source of material supplanting the ovarian hor- 
mones. 



Fig:. 1. — The transmission of reduced and oxyhemoglobin. In the lower curve the blood 
was diluted I to 100 ; in the upper curve it was diluted 1 to 1,600. Oxyhemoglobin shows U 
pair of absorption bands at 542 and 57G m^. In reduced hemoglobin these bands are re- 
placed by a single band at 556 m/i. The general shape of the cun.'es is also useful in deter- 
mining: the relative quantities of these two materials. 


Ovariectomy did not remove those pigmentary characteristics which dis- 
tinguish the female from the male. As previously reported,® these are as fol- 
lows: The female skin shows less melanin and less hemogloliin than the male. 
Areas primarily rich in melanin show a comparatively higher melanin ratio 
over poorly pigmented areas than is the case in the male. The buttocks are 
predominantly arterial (high in oxyhemoglobin) in the female, while they are 
predominantly venous (high in reduced hemoglobin) in the male. There is more 
carotene in the female breast, abdomen, and buttocfe than in the corresponding 
regions in the male. 

Only one variation from the normal occurred in the female castrate — a 
diminution in the total amount of hemoglobin, -with a slightly inei’eased propor- 
tion of reduced hemoglobin over oxyhemoglobin. These finings probably rep- 
resent a diminution in the cutaneous blood flow. 

"We had found similar changes in male castrates, but it was apparent that 
the change in females Avas somewhat less marked in degree. ]\Ioreover, there 
was no clear emdence of venous dilatation in the more “venous” areas of the 
body, such as had been observed in the male subjects. 




508 


EDWARDS AND DUNTLEY 


Am. J. Obsi. & Gyncc. 

March. 1949 


There is sufficient tide in the levels of estrogen and progestin in the in- 
tact woman to account for the appearance of the skin in the first half of the 
cycle. At this time there is' neither much estrogen nor progestin in the body 
(Pig. 4). As the follicle ripens, estrogen is formed but does not reach high 
levels until late in the cycle. It is at this time that the skin curve indicates a 
more active blood flow. The two additional features of the activated sex skin 
of the monkey, edema and pilomotor acti^uty, may also be represented in tlie 
human being. Premenstrual edema of women is a well-recognized entity, l)ut, 
to our knowledge, increased pilomotor activity has "not been reported. How- 
ever,' personal clinical observation enables us to assert that increased pilomotor 
I’esponse can be demonstrated in women at about mid-cycle. 



Fig. 4. — Current concepts of the cyclic tide of the female sex hormones, from Frank.’" 
E, F., estrogenic factor. A. P. H., anterior pituitary gonadotropic hormone. A. P. L., an- 
terior pituitary-like gonadotropic hormone. 

The progestin curve of the blood is theoreticai, by deduction from measurements of 
pregnandiol excretion in the urine. 


Progestin becomes api^reciable in tlie latter half of tlie cycle. We have 
seen that the simultaneous administration of the two hormones diminishes the 
amount of cutaneous blood and its activity so that it resembles that of the cas- 
trate state. It would seem paradoxical that the curves of normal women con- 
tinue to show an increasingly active flow in the latter few days of the normal 
cycle. This paradox is resolved if we recall the observation of previous work- 
ers that the modification by progestin, of estrogen influence on the sex skin of 
inonkej'^s, recpiires several days. Presumablj' in normal women modification oc- 
curs about the time of men.struation. We cannot i-ule out the po.ssibility, how- 
ever, that the differing conditions of ovariectomized and normal women may 
cause a variation in the effect of the combined hormones. 

Summary 

The sldn of trunk and limbs of three ovariectomized and five normal young 
women was studied with the Hardy recording spectrophotometer. In both 
groups of sub.iccts the pigments of the skin were unchanged excepting reduced 
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3?ig. 2. — Normal cyclic change in the spcctrophotometric curves of the buttocks during 
three successive cycles. In each cycle the earlier curve shows little hemoglobin, which is 
rather poorly oxidized. Tlie later curve shows an increase in hemoglobin, with dominance 
of the oxidized form. 



Fig. 3. — Spcctrophotometric curves of the deltoid region of an ovariectomized sub5ect. 
On the left, the pretreatment curve is low in hemoglobin content, and with dominance of the 
reduced form. After treatment with estrogen, the curve shows a real increase in oxyhemo- 
globin. "With cessation of treatment, the cuiwe reverts to its pretreatment character. 

right the administration of progestin produces a marked increase in oxyhemo- 
globin. The combined use of progestin and estrogen diminishes the iiemoglobin content caus- 
ing tlic curve again to revert to its off-treatment level. 






CHANGING CONCEPTS OF X-RAY PELVIMETRY- 

A. E. COLCHER, M.D., AND WALTER SUSSMAN, M.D., PHILADELPHIA, Pa. 

T he use of X-ray has given impetus to the study of pelvimetry and the female 
pelvis, resulting in the development of many techniques. We desire to re- 
view the changing concepts of x-ray mensuration, discuss its related problems, 
and suggest a solution. 

X-Ray Measuring Devices (Fig. 1) 

The Thoms^^ technique uses a very large appliance with a perforated centi- 
meter grid for measuring chiefly the inlet. The patient must be removed from 
the table for the second lateral exposure. 

Javert and Steele" developed a modification of the Thoms, combining a 
notched centimeter ruler with a distorted scale as a final measuring device, and 
used the precision stereoscopic method developed by Caldwell, Moloy, and 
Swenson.- This latter technique, elaborated by Swenson with stereoscopic and 
lateral films, constitutes a very complete study. 

The BalP calculator is an empirical volumetric examination with con- 
struction of a sphere from the diameters. 

The Snow-Lewis^^ Slide Ruler by geometric formula can solve the original 
ob.iect diameter. Many calculations are necessary. 

In the method developed by the authors,^ a rotating ruler with centimeter 
])erforations is placed beside the body in both the anteroposterior and lateral 
liositions taken at approximate right angles to each other at any distance. 
Direct readings are made on each film. 

Any of these devices and many others long in use by the radiologist should 
give accurate results. Therefore, accuracy in pelvimetry is not a problem. 

Diameters of the Pelvis 

No attempt will be made to discuss in detail all the suggested diameters of 
the pehds (Fig. 2). Thei’e arc many of them from the inner sacrum to the 
inner symphysis. Of the true pelvis alone, there are at least twenty suggested 
diameters, but only the more recent concepts will be discussed. 

The coccyx may be eliminated as a criterion for measuring diameters. 
Newer concepts indicate that it is not as important as it seems, because it is a 
mobile unit and presents no real obstacle, unless it is fixed or abnormally large 
and forward. 

The true conjugate diameter has no corresponding transverse diameter, 
and is well above the brim of the tnic pelvis. The literature tends to show that 
the so-called conjugata vera is not a critical factor in the progress of labor. 
Since the conjugata vera is in the false pelvis, it could be named more properly 
the “false conjugate.” 

Let us evaluate the diameters of the true pelvis. The drawings in Fig. 1 
show some of the various diameters of the pelvis. Thoms,^^ Javert and Steele," 
and BalP do not indicate any particular relationship between their antero- 
posterior and transverse diameters. 

Snow and Lewis” form a three-level pattern with tlieir transverse diameters. 
The inlet is formed by its greatest transverse diameter, the midpelvis lietwcen 
the spines of the ischivim, and the outlet between the tulierosities of the ischium. 
These diameters are also used by the authors. 

'Presented at a mcetinp of the Philadelphia Obstetrical Societ.v. .l.-m. S, 1!US. 
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hemoglobin and oxyhemoglobin. Results in the hands and feet were ineon- 
clnsive, and the face was not studied.^ 

After ovariectom3’-, the sexual characteristics of the female sldn do not dis- 
appear, suggesting a genic control. A diminution in vascularity is noted, evi- 
denced by lowering of the amount of hemoglobin with a relative preponderance 
of the reduced form. Administration of estrogen was folloAved by an in- 
creased cutaneous blood -flow with an actual increase in oxyhemoglobin. Pro- 
gestin markedlj’- increased the proportion of oxyhemoglobin, but did not con- 
sistently increase the total hemoglobin. The combined administration of both 
hormones results in a diminution in hemoglobin with a predominance of the 
reduced form. 

In the early part of the normal cjmle, the curves resemble those obtained 
from ovarieetomized subjects. After mid-cycle, there is evidence of greatly 
increased vascularity which reaches a maximum in the premenstrual period. 
This is consistent with the observed effects of the two hormones acting in the 
latter half of the cj^ele, since previous Avorkers have shown that progestin takes 
several da3’’s to modify’’ estrogen effect. 

Unlike the situation in many other mammals, in which reactivity to the 
female sex hormones is localized in special areas, the human skin probably re- 
acts in its entirety. 
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Coucerning the anteroposterior diameters, BalP and Lewis'*^ continue to use 
the eonjngata vera, whereas Thoms^^ and Javert and Steele' have now discarded 
the eonjngata vera and move down toward the true pelvis for the obstetric con- 
jugate. This conjugate is at the brim of the pelvis. The authors move into the 
true pelvis and utilize the level of the transverse diameter of the inlet whicli on 
the film is located about midway between the brim of the pelvis and the sacro- 
sciatic notch. A line is drawn from the upper symphysis through tlie inlet 
diameter and extended to the sacrum, completing the diameters of the inlet. 
These intersecting diameters, previously described by the authors (Fig. 3),^ 
may now form a plane completing the first bony ring of the true pelvis througli 
whicli the fetal head must pass. The actual inlet can thus be divided into 
anterior and posterior segments. 

To continue this pattern, tlie midpelvic plane is drawn from the lower 
symphysis through the middle of the transverse ischial diameter and extended 
to the sacrum. This also forms a plane and creates both anterior and posterior 
segments. The outlet plane, between the tulierosities of the ischium and the tip 
of the sacrum, now forms the posterior segment or triangle of the outlet. This 
triangle has additional space forward under the subpubic arch. With this tech- 
nique, all the salient bony factors of the true pelvis are utilized. Any one seg- 
ment can be individually measured directly from the film. 

Positioning of the Patient for Pelvimetry 

Concerning the position of the patient for the anteroposterior diametere 
(Fig. 3),® the lateral view has definitely been standardized. The patient lies on 
her side, and the ruler, with centimeter markings, is placed at the midsacruni. 
The distortion of the diameters is the same as that shown by the ruler, and 
direct readings can be made. This method justly enjoys popular usage and is 
invaluable in x-raj^ pelvimetry. Erect films may also be made in like manner. 

In positioning for the transverse diametei’s (Fig, 5), Thoms^^ has the 
patient reclining at an angle on a special apparatus. This position elevates the 
sacrum, lowers the forepelvis, and allows direct visualization of the contour of 
the inlet. With the patient recumbent and with various-sized pads placed under 
the back, Javert and Steele," Snow and LeAvis,^^ and BalP show a gradual lower- 
ing of the back Avith a gradual elcAmtion of the forepelvis. In our technique 
(Fig. 4b),® the Imees are flexed, the spine is flat, and greatest elevation of the 
forepelvis is attained; the midpoints of the inlet, the spines of the ischium 
(midpelvis), and the tubero.sities of the ischium (outlet) are on the same plane 
in relation to the tabletop and, thus, on the same level Avith the film placed in 
the x-ray table. By placing a centimeter ruler at the level of the tuberosity of 
the ischium, all the transverse diameters are measured directly on the film Anth 
the same distortion as that on the ruler. The very same technical factors for 
measuring the pelvis in the lateral vietv are now possible in our anteroposterior 
positioning. 

When the head is the presenting part, the fetal head diameters are also 
measured AA-ith the same ruler. While the oA'cr-all measurements of the fetal 
head should be considered, Ave belicA^e that the suboccipito-bregmatic and bi- 
parietal diameters are of greater importance. A table gives the subpubic angle 
in degrees. 

Practical X-ray Evaluations 

The number of x-rav pelvimetric methods published emphasizes and justi- 
fies its use in obstetrics. ‘ We believe that it has definitely been shoAvn that the 
external measurements and maneuA'crs of a physical examination are not ohIa 
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Fig. 3. — 1. Intersecting diameters of the inlet, midpelvis and outlet. 

2. Persnective view of the three planes of the true pelvis, including the intersecting 
diameters. The subpubic angle is C-P-C.' 

3. The triangles of the pelvis with both the anterior and posterior segments may oe 
reproduced In life size witli tlie same films. 
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unsatisfactoiy but questionable as to accuracy. For instance, J. T. Williams, 
after examining externally 300 primiparas, found that many with broad hips 
and large external measurements had contracted outlets and narrowed subpubic 
angles, while many of those with narrow hips had broad outlets with ample 
transverse diameters of tlie outlet and wide subpubic angles. Jareho® states 
that most estimates of the size of the pelvic inlet, when done by physical exami- 
nation, are inexact and unreliable. Thorns^'* says that the most careful external 
measurements are unreliable. According to Rohan Williams,^ the possilDle dis- 
proportion between the head and the pelvis is one of the most difficult things 
to determine in obstetrics, and he concludes that clinical measurement of the 
true conjugate is either impossible or inaccurate, except in eases of severe pelvic 
contraction. By the same token, these men indicate that only Ijy proper x-ray 
pelvimetry can an accurate determination of the necessary factors of the pelvis 
and fetal head be made possible. 




Fig. 4. — A. X-ray position for the lateral view with the centimeter ruler at tlie mid- 
sacrum. 

New positioning for the anteroposterior film with the centimeter ruler at the level of 
the tuberosity of the sacrum (T). Midpelvis at spines of ischium (P), and inlet at (B) are all 
on the same level. 


Stander,^® in his recent book, says, “I believe the reduction in fetal mortality 
from 3.6 per cent in 1932 to 2.2 per cent in 1943 is in part due to the integration 
between clinical and x-ray pelvimetries.” Thoms'*'* x-rayed 1,100 primiparas 
with only 2.3 per cent cesarean sections. 

For many years, one of us (fSussman) has been educating his patients for 
x-ray_ pelvimetry, 't^arious teeliniques were used until the evolution of our 
technique Avith a series of 450 cases since 1943. These included routine studies 
of all primiparas and multiparas with previous history of difficult labors. The 
films were taken ahobit ten days before term. Tlie most troublesome question 
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Discussion 

DR. PAUL C. SWENSON. — During the past five years 1 liave combined tlic method of 
pelvic measurement by these authors witli stereoscopic films and have been able to obtain 
equally good studies of the female pelvis as I did mtli the precision stereoscopic means alone. 
In fact, the method has proved to be easier and less expensive as well. 

Drs. Colcher and Sussiuan should be congratulated on having called our attention to the 
necessity for unanimity of thought, if not technique, as far as x-ray methods are concerned 
in obstetrics. It is obvious that the mere mensuration and typing is not the important thing. 
We must have a standardization of thought as well as a means of mensuration. The actual 
measurements are not the important thing. Any method well done can be developed to a 
sufficiently accurate stage in anyone’s hands, but the proper approach, interpretation, and 
correlation of clinical findings are important. 

The essayists would like to have some sort of standard terminology applied to men- 
suration. This is commendable. We have several indices of size and disproportion which 
seem’ to work out well in any one individual’s hands, but not in others. The difficulty is that 
no hard and fast rule can ever be made. I have seen exceptions to all rules and therein lies 
the danger of certain hard and fast indices. The over-all picture must always be kept in 
mind. 

At the present time, our chief difficulty has been in trying to measure the fetal head 
accurately in order to estimate the fetal weight. I have not been able to be certain of this 
procedure at all, no matter how accurate I try to be using the methods of Snow and Ball. 
I find that there are just too many variables. This is in agreement with the findings of others. 
Donaldson of Ann Arbor, for example, has recently cheeked several methods in a large number 
of cases and finds that he can be accurate within one-half pound in only one-third of the 
cases. To those, therefore, who look for the last word in these methods of mensuration, I 
give only a word of warning that they are fooling themselves since too much reliance is 
placed on these procedures alone. They arc important, but not the whole story. 

I always like to think of the words of DeLee who, after warning of all the pitfalls in 
l)clvimetry alone, immediately follows this by the remark that he would, nevertheless, not be 
without pelvimetry, but the findings should always be taken in conjunction with the clinical 
situation. 

With regard to the level of tlie true conjugate, it was Caldwell’s considered opinion 
that because, in the usual case, the symphysis was below the level of the promontory and 
therefore in a different plane, the diameter past which the fetal head had to pass when 
engaged by both the anterior and posterior bony limits was definitely lower than it was 
usually thought to be. It usually falls along the iliopectineal line. This particular point 
was determined by following cascg through labor with films at varying intervals, thereby 
watching the adaptation of the fetal head to the inlet. 

I did not mean to imply in my first discussion tliat there was any difficulty in inter- 
))reting the diameters as we measure them, but rather that when we have these various 
diameters measured it becomes difficult to make anything out of the data at all, if one doe.s 
not individualize each case and discuss it with the obstetrician, for a correlation with tlio 
known clinical background. If one does not do this, one might just as well discard the x-ray 
evidence. I think we are all agreed that in many cases pelviograpiiy is a very important 
adjunct, but I think it can be stated without argument that the negative evidence is perhaps 
the most important; that is to say, if a well-formed, roomy, and adequate jiclvis is found with 
an average-sized fetus, there is one cause for dystocia which can be eliminated; namely, 
bony obstruction. Therein lies 90 per cent of the value of the examination. When, however, 
there is borderline disproportion, the measurements become of less importance. Tiic clinical 
background, the fetal pelvic relationships, and the pelvic typo then are of gieater importance 
in the management of the individual case. 

DR. A. E. SCHUhlANN. — 1 have on many occasion.s cnjoycil watching tlic stereoscopic 
progress of labor as demonstrated by Dr. Caldwell and was delighted and amazed by the 
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waa tlie use of emergency x-ray outside of leclmieal working hours. Cumbersome 
technique and difficulty in reading the films were also obstacles. With our 
present method, the obstetrician can easily learn to read his own films and 
correlate this with his clinical art. Our cesarean section rate (uncorrected) 
from 1943 to, and including, 1946 was 6 per cent, and in 1947, 3.7 per cent. We 
had five patients delivered per vagina who had had previous cesarean sections. 
No babies were lost due to cephalopelvie disproportion. 

Conclusions 

While our series of 450 cases is not large, our statistics, as well as the cases 
mentioned, tend to show a decrease in the incidence of cesarean section in 
cephalopelvie disproportion and a decrease in fetal mortality. And yet the 
radiologist seems to avoid this type of examination. Why, with all its ad- 
vantages, is x-ray pelvimetry not more popular ? The reason, we believe, is self- 
evident. Despite the driving interest in this type of investigation — ^from 
Granzow,'’ who first introduced a measuring ruler, to the present time (about 
422 articles on pelvimetiy in the last 18 years) — and the innumeralfie measuring 
improvements devised, the x-ray reports and interpretations remain confusing. 
An obstetrician who has several hospital connections may find that each hos- 
pital will use a different technique, different diameters, and different elements 
of evaluation. As a result, the practical values are obscured. 

No universal language or technique is at present employed wlierein radiolo- 
gists and obstetricians may use the same terms and make lilce interpretations. 
A similar situation was recognized almost half a century ago when the American 
Gynecological Society, in 1905, appointed a committee, Drs. King, Williams, 
and Davis,* for this purpose, and a series of compromise diameters and measure- 
ments was published and accepted. There were thirteen diameters at that time. 
Today there are manj’- more, with one author stressing liis own concept of the 
proper diameters, and another stressing his apparatus and technique, ail of 
which results in confusion. 

It would, therefore, seem timely to consider means of formulating standards 
for a universal technique and terminology*. 

We have made an effort to describe the changing concepts in x-ray pelvim- 
etry, and suggest that one of the techniques sliould be accepted and that it 
should be simple and concise enough to be accurate in the hands of botli the 
radiologi.st and obstetrician. 
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TSXTRAPERITONEAL CESAREAN SECTION IN THE PROFOUNDLY 

INFECTED PATIENT- 

Milton L, McCiU:.L, M.D., P.A.C.S., Philadelphia, Pa. 

O NE of the advances in modern obstetrics has been the simplification and 
clarification of techniques for extraperitoneal cesarean section. Though 
Sellheim, Prank, Ijatzko and others might be mentioned as leading figures in the 
development of this operative approach. Waters^’ ^ and Norton® have added to 
the recent refinement of this type of cesarean section and, in their large series 
of eases, have shown this approach to be practical, safe, and within the technical 
skill of the trained obstetric surgeon. 

However, as sometimes is seen during the development of a new approach 
to a problem of long standing, this technique has not everywhere met with praise. 
In fact in some quarters its use is severely denounced. It would seem that there 
has risen a difference of opinion over the general efficacy of and indications for 
this procedure which threatens to develop into a controversy as bitter as that 
of a few' years ago betw'een classical and low cervical cesarean section. 

It has been estimated in recent years that at least 38 per cent of all cesarean 
section deaths are due to infection.^ The majority of these are due to peritonitis'’ 
and follow’^ operations of the transpei’itoneal type. These usually have been 
done upon patients who have had long labors, wfith ruptured membranes for a con- 
siderable period, or upon w'hom there have been frequent vaginal examinations 
or attempts at delivery. It is, therefore, quite evident that w'e are, at the present 
time, faced with the problem of improving this regrettable situation. We may 
hope that methods which will more positively diagnose the state of the pelvis, 
the pliability of the soft parts, and tlie more exact potentialities of the uterine 
musculature to contract normally and vigorously may be developed in the future 
to help prevent such things from Iiappening. In the meantime, liow'over, w'hiie 
W'e are w'orking toward this end, the stark realitj' remains that \vc are occasion- 
ally bound to be confronted w'itli such badly infected cases. 

The fact that each succeeding hour of labor, ruptui’ed momln-anes, or a 
combination of the tw’o increases the probability of intrauterine infection has 
caused modern clinics to attempt to manage cases w'ith this in mind. Certain 
rules are set up which preclude further procrastination after a certain interval 
and often dictate the procedure allow'ed for delivery after a predestined dead- 
line of time has been reached. An excellent example of such a set of standards 
is that followed by Dieekmann® at the Chicago Lying-in Hospital. He lists the 
following as contraindications to transpcritoneal cesarean section : 


•Read at a meetinB of the Philadelphia Obstetrieal Soeloty on .Ian. S, lOlS. 
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•ability to demonstrate the ineehiuiisiu of labor. I am forced to the conclusion that x-ray 
pelvimetry is quite difficult. I would even venture to disagree with Swenson. I do not think 
this subject too important. Though tlie authors do not seem to think the promontory is of 
any importance, I seejii to remember cases of many fetal heads that failed to get beyond that 
level. Obstetricians should make the textbook of Hugh L. Hodge, in which the pelvic planes 
are described, required reading. I do know that by the Thoms technique it is perfectly possible 
to measure the size of the pelvic inlet laterally and posteriorly within 2 mm. of the actual 
measurement. We did an interesting experiment in Kensington Hospital some years ago. 
Two hundred gynecologic cases were subjected to a special study and when the patient went 
to the operating room accurate measurements were made and recorded on the operation sheet. 
When the patient was convalescing from the operation, she was x-rayed by the Thoms tech- 
nique. She was then subjected to external pelvic measuring and that was recorded on a 
separate sheet and we then reviewed her obstetric history, if any. When these factors were 
all assembled as to patients, we found that the obstetric history as related to pelvic measure- 
ments, whether x-ray or other method, was singularly variable. Women who we thought 
would have difficulty delivered spontaneously and the capacious pelves frequently had required 
cesarean section. We found external pelvimetry bore no relation to the actual size of the 
pelvis. In particular, the most disappointing was the diameter of Baudelocque. We did find 
in all our cases the measurement by the technique of Thoms when compared with the actual 
measurement in the open abdomen was accurate to within 2 mm. To me, if I am given the 
size of the pelvic inlet and its shape, I am not much concerned about any other measurement 
of the pelvis unless it is curiously deformed. Given the size and shape of the inlet and the 
other factors of the quality of uterine contractions, size of head, and presentation of the head, 
I think it is only pelvic diameter that is required and that only tliat is of any service. The 
Ball technique has been a notable failure in my experience. 

DE. SUSSMAN (Closing). — In the literature the term cephalopelvic disproportion is 
defined as dystocia, including bony and soft tissues. In this paper we define it sharply as a 
true disproportion between the bony presenting part and the actual bony pelvic structures. 

Dr. Swenson states that about 2 per cent of obstetric cases fall within the disproportion 
group. Dr. Thaddeus Montgomery, in a cesarean survey, found that hbout 42 per cent were 
done for cephalopelvic disproportion. More recently, Andrews, Nicholls, and Andrews found 
their statistics showed almost 50 per cent. 

We knoAv that x-ray films do not permit guessing. All available facts are in the ob- 
stetrician’s hands. The obstetrician should go over the films and correlate the findings with 
his clinical observations. In our series of approximately 450 cases, we have cut our cesarean 
rate to 25 per cent. We have lost no mothers or babies due to true cephalopelvic bony 
disproportion. 

We suggest that the obstetrician should know all the facts. We plead for a universal 
nomenclature. We know that the maternal and fetal morbidity and mortality will be 
astonishingly low if you take care of the complicated 2 per cent of cases. Only by routine 
x-ray pelvimetry can you save life and avoid disability. 

DE. COLCHER (Closing). — Dr. Montgomery brings up an important issue concerning 
tlie value of the true conjugate and obstetric conjugate versus the authors’ actual inlet. We 
have shown, on dried specimens of the pelvis of the young female, that the actual inlet is the 
first complete bony ring through which the fetal head must pass before a delivery is possible. 
This inlet is usually well below the promontory of the sacrum, and lies on a level with the 
greater transverse diameter of the inlet. Thus, a fetal head may pass through a narrow true 
conjugate, like a rubber ball passing between two points, but will encounter great difficulty 
in passing through a constricted circle of bone. That is the basis for the new location of the 
actual inlet. 

Dr. Schumann believes the inlet is important, and Dr. Montgomerj- indicates the inlet 
and outlet as important. We believe the obstetrician should be fully informed on all measure- 
ments and diameters, and utilize what he deems important in that particular instance. 

Finally, to obtain good results, there must be cooperation between the radiologist and 
obstetrician. Otherwise, the value of pelvimetry becomes questionable. 
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witliin 1 cm. of the ischial .spines. The cervix was half effaced and 4 cm. dilated. The clinical 
measurements of the pelvis were small Init upon x-ray done earlier there was no report of 
disproportion. 

Penicillin and sulfadiazine had been started a few hours earlier. An extraperitoneal 
cesarean section was performed under continuous spinal ane.sthesia. The uterus was filled 
with foul-.smelling pus and its wall was gray and necrotic for a depth of about one-fourth 
incli. The child, a 7 pound, 2yi ounce boy, was living and reco%'ered uneventful!}', although 
it carried with it a foul odor for several days and was given penicillin. The patient was 
quite ill for three days postoperatively but developed no sign of peritonitis. Tliere was a 
low-grade fever for twelve days and the incision drained for eight days. The highest tem- 
perature after operation was 102.8° P. She was discharged in good condition on the 20th 
postoperative day. 

Case 2. — (Philadelphia General Hospital.) A :i6-year-old Negro, para 0, gravida ii, at 
term, was first seen after over GO hours of labor and 53 hours of ruptured membranes. She 
appeared to be at the point of death with a fever of 103.4° F. and a poor pulse of 170. She 
was toxic and psychotic, respirations were irregular, and there were many rales at the lung 
bases. The uterus was very tense and tender, although there were still irregular uterine con- 
tractions. No fetal heart sounds were heard. Examination revealed a vertex presentation in 
right occipitoposterior position at minus one station. The cervix was partially effaced and 3 
cm. dilated. Clinical measurements showed outlet to be contracted. Penicillin had been given 
for twenty-four hours before the patient suddenly became critically ill. After some supportive 
preoperative care, an extraperitoneal section was done under local anesthesia 'and a 7 pound, 
15 ounce stillborn boy delivered. The uterus contained a large amount of foul-smelling pus 
which was under .such pressure that it .spurted .several feet when incised. The uterine lining 
was gray and necrotic. Cultures revealed Streptococcus hcvxolyticus, Staphylococcus aureus, 
and Bacillus coli. The patient’s condition improved from the moment the uterus was evacuated. 
The highest temperature postoperatively was 103.4° F., although there was a low-grade fever 
for fifteen days and drainage from the wound for sixteen days. A transient mild thrombo- 
phlebitis responded to conservative therapy. She was discharged in good condition on 
eighteenth postoperative day. 

Ca.se 3. — (Philadelphia General Hospital.) A 30-ycar-old Negro, gravida i, para 0, at 
term, was first seen after 1G8 hours of labor and 240 hour.s of ruptured membranes. She had 
a borderline pelvis and secoudaiy uterine inertia. Her temperature was 102.4° F. This had 
been preceded by a chill and a temperature of 106° F. Adequate doses of sulfadiazine had 
been given for over 48 hours and penicillin for 24 hours before the patient became critically 
ill from infection. The pulse was 130. The uterus was tense and tender and there was a foul 
vaginal discharge. Examination revealed the vertex molded to within 1 cm. of the spines. 
The cervi.x was 3 cm. dilated and partiall}' effaced. .An extraperitoneal .section was done under 
continuous spinal anesthesia and an 8 pound .stillborn infant delivered from the pus-filled 
necrosis-lined uterus. The highest temperature j)o.stoperatively was 102.4° F., but there was 
a low-grade fever for ten days. The wound drained for eight days. She uas discharged in 
good condition on the si.xtecnth postoperative day. 

Cake 4. — (Episcopal Hospital.) A 24-year-old, white, gravida i, para 0, at term, was seen 
after 100 hours of labor and CO hours of ruptured membranes. The patient was weak and 
acutely ill with a temperature of 101.4° F. and pulse of 124. There was mild lendcrne.ss of 
the uterus and a foul vaginal discharge. Examination revealed cephalopelvic di.sproportion 
and the head was greatly molded. The cervix was 4 cm. dilated and partially effaced. 
There was secondary uterine inertia, -An extraperitoneal cesarean section was done under 
continuous spinal anesthesia and a living full-term male infant delivered. The uterus con- 
tained pus which showed a pure culture of Jlemophilis influenzae. The highest temperature 
I)ostopcrativcly was 103° F. and there was a low-grade fever for five days, with only inilJ 
drainage for "five day.s. She was discharged in good conditioii on the twelfth postoperative 

day. 
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1. Labor over twenty-four hours 

2. Ruptured membranes over twenty-four hours 

o. Attempts at delivery by forceps or version 

-1. Induction of labor by bag, bougie, or pack 

5 . Evidence of uterine infection 

6. More than six vaginal examinations 

7. iilore than twelve rectal examinations 

8. Dead or damaged fetus 

Few would disagree with many of these contraindications, l)ut there is defi- 
nitely a divided opinion as to how to manage patients who have gone beyond 
the criteria mentioned, llieckmann® states that such patients should be treated 
by embryotomy or cesarean hysterectomy when normal vaginal delivery is not 
possible. The proponents of extraperitoneal cesarean section state that this 
approach Avas devised in order to allow su])rapubic delivery in infected cases, 
such as violate these criteria, without possible soiling of the i)critoneal cavity and 
subsequent development of peritonitis. This division of opinion regarding 
cesarean h 3 ’^sterectomy, embryotomj’’, extraperitoneal cesarean section, and pos- 
sibbv transperitoneal section Avith large doses of antibiotics and ehemotherapj^ 
has prompted the author to revicAv the results obtained in such cases Avhen 
treated b^^ extraperitoneal technique. 

Three personal scries of conseeutwe cases of extraperitoneal cesarean section 
done in Philadelphia Avithin the last fcAV years Avere revicAved. It Avas found 
that the majority of operations Avere done upon patients after several or all of 
the criteria set by Dieekmann had been violated. 


Tabue I 


TOTAIi CASES 


EXCEEDING 

CRITERIA 

FETAIi 

MORTAEITY 

MATERNAI, 

MORTALTTA'' 

Paxson 

20 

9 

0 

0 

Briscoer 

37 

30 

5 

0 

McCall 

34 

25 

3 

0 

Totals 

91 

64 

S 

0 


There Avas no maternal mortalitj’'. The fetal mortality Avas 8.8 per cent, and 
9.4 per cent of the cases exceeding the criteria had babies Avho died of infection 
or the result of prolonged labor. 

In the group of eases exceeding the criteria, it Avas evident that there Avere 
some patients aa^ao Avere extremety ill from the effect of far-advanced intra- 
uterine infection. Rather than dAvell upon the ovei'-all picture of extraperitoneal 
section and technique, it Avas thought that a more critical resume of these badly 
infected cases Avould be more significant, since such cases present the most 
adverse conditions Avith Avhich to test an^’- procedure used in treatment. 

Case Reports 

Case 1. — (Pliiladelpliia General Hospital.) A 29-year-old Negro, gravida i, para 0, at 
term, was first seen after 99 hours of labor and 33 hours of ruptured membranes. She was 
very toxic and psychotic with a fever of 103° F. and pulse of 170. Labor pains were five 
minutes apart and the uterus was tense and tender. Fetal heart tones were still present. 
The baby, in left oecipitoposterior position, had a greatly molded head extending down to 
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After a total of 30 hours’ labor aucl 100 liours ruptured membranes, a temperature of 101.4° 
P. developed, with a pulse of 130. The patient was toxic and obviouslj’- infected, with a 
tender uterus and foul vaginal discharge. Left occipitoanterior at minus one station with 
cervix 3 cm. dilated. X-ray showed much molding of liead without engagement. Extra- 
peritoneal section was done under continuous spinal anesthesia. The lower uterine segment 
was so thin t hat it ruptured during tlie usual retraction. The amniotic fluid was foul and 
under pressure. A normal full-term male child was delivered. The temperature became 
normal on the fifth day and there was no further draining from the lower angle of the 
incision after that time. She was discharged in good condition on the eleventli post- 
operative day. 

Case 10. — (Philadelphia General Hospital.) A 17-year-old Negro, gravida i, para 0, 
at 39 weeks’ gestation, was seen after 87 hours of labor and 86 hours of ruptured mem- 
branes. The head had rotated completely posterior and was markedly molded in a small 
pelvis. The vertex extended 1 or 2 cm. below the spines. The cervix was thick and onlj'- 
3 cm. dilated. Vaginal manipulation with attempt at manual dilatation and rotation has 
been done. The patient was ill and weak. The uterus was tense and tender. There was 
secondary uterine inertia and a purulent malodorous vaginal discharge. Penicillin had 
been given in adequate dosage for 72 hours but the patient was rapidly becoming increas- 
inglj’- toxic with signs of uterine infection. The temperature at the time of operation was 
100.2° P. Extraperitoneal section under continuous spinal anesthesia was performed. A 
living 5 pound, 12 ounce girl was delivered. The fever went no higher and there was an 
uneventful Tecover 3 ^ Discharged on tenth postoperative day. 

Case 11. — (Philadelphia General Hospital.) A 23-year-old white, gravida i, para 0, at 
term, was placed in a room adjacent to her physician ’s office during the early part of labor. 
While there she was frequently examined vaginally by the doctor who, according to the 
patient, never wore gloves and always washed his hands afterward, not before. After 
twentj’’-four hours of labor, the patient wms anesthetized and a version attempted, which 
failed. Several attempts were then made to deliver her with forceps but these kept slip- 
ping ofle. An ambulance was called and she wms taken to the hospital in shock, undelivered. 
In the hospital, with the aid of transfusions and other supportive therapy, her condition 
improved. Examination revealed the babj- to be in brow presentation, the head floating. 
Petal heart sounds were not heard. The cervix was not completely dilated and there was 
a foul discharge. The pelvis was contracted. A complete tear was present through the 
sphincter of the anus into the rectum. The was also perforation in the bladder just below 
the urethra. This was closed and an extraperitoneal section done under continuous .spinal 
anesthesia, the patient’s general condition having revived remarkably. A 6 pound 1 ounce 
stillborn male with multiple .skull fractures was delivered. The amniotic fluid had a foul 
odor. The third degree tear was also repaired. The patient responded very well. The 
highest temperature was 102° F., although there was some low-grade fever for seven days 
and some drainage from the incision for fi%'c days. Discharged on sixteenth postoperative 
day. There have been two subsequent operations for repair of the vesicovaginal fisfula. 
The last one was successful. 

Ca.se 12. — (Penn.sylvania Hospital.) A 37-year-old white, gravida vi, para iv, at term. 
Had small babies in the past. After GO hours of labor and 48 hours of ruptured membranes, 
the head was not engaged but was molded tightly into the upper pelvis with over-riding 
at the symphysis, 8 cm. dilatation of the cervi.x. High forceps wore attempted but failed. 
There was a temperature of 100° F. and pulse of 110. An extraperitoneal ee.sarean section 
was done, under continuous spinal anesthesia and an 8 pound 5 ounce female infant, which 
died shortly thereafter, was delivered. The postoperative course was hectic and there was 
fever for thirty-six days, the highest level being 104.8° F. There was evidence of bilateral 
pelvic thrombophlebitis during this time. The patient recovered and w.as discharged on 
the forty-eighth day following her operation. 
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Cask 5— (Plnladelpliiii Geneml Hospital.) A 33-yeai-old Negro, gravida i, para 0, 
at term, vas seen after 120 hours of labor and 105 hours of ruptured membranes. She had 
a temperature of 102° F., with a pulse rate of 120. Intrauterine death had taken place 
several daj's before and because clinical measurements and x-ray showed no disproportion, 
spontaneous delivery had been contemplated. In .spite of penicillin therapy for 48 hours, 
the patient became critically ill with signs of intrauterine infection. The vertex was at 
zero and the thick cervix was onlj' 2 cm. dilated. The uterus rvas tense and discharge foul. 
An extraperitoneal cesarean section was done under continuous spinal anesthesia and an 
8 pound, 3 ounce stillborn macerated male child removed from the pus-filled uterus. The 
highest temperature postoperatively was 103° F. and there were five days of low-grade 
fever. There was drainage from the drain area in the incision for seven days. The patient 
was discharged in good condition on tenth postoperative day. 

Case 6. — (Philadelphia General Hospital.) A 33-year-old Negro, gravida i, para 0, at 
term, was, seen after 108 hours of labor and 65 hours of ruptured membranes. Examination 
revealed a very tired patient with a temperature of 100.4° P. and pulse 110. The uterus was 
tender. Fetal heart sounds were present and there was a foul vaginal discharge. X-ray re- 
vealed an android type pelvis. The unengaged head was jammed into the superior strait and 
the caput extended to within 1 cm. of the spines. The cervix was 5 cm. dilated and 50 per 
cent effaced. An extraperitoneal cesarean section was done under continuous spinal anesthesia. 
The amniotic fluid was foul and thick. A living girl, weighing 5 pounds, IS^^ ounces was 
delivered. The postoperative course was uneventful, the highest temperature being 100.4° F. 
Patient was discharged in good condition on thirteenth postoperative day. 

Case 7. — (Episcopal Hospital.) A 40-year-old white woman, gravida iii, para i, at 32 
weeks’ gestation, was seen after 100 hours of ruptured membranes. There were no pains. The 
first pregnancy had been terminated with high forceps after accouchement fored and the 
fetus was stillborn. This was followed by a trachelorrhaphy because of residual cervical 
pathology. The second pregnancy was terminated in much the same manner with the aid 
of Diihrssen’s incisions after premature rupture of the membranes. This child was living 
but had been mentally inferior. In the present pregnancy, after rupture of the membranes, 
several medical inductions had failed. These were followed by four vaginal examinations 
with some manipulation of the cervix. When seen by the operator there was a foul vaginal 
discharge, a floating premature breech with heart tones present and no dilatation of a 
scarred cervix. There was a temperature of 100° F. and pulse 108. The uterus was slightly 
tender and the patient had suddenly become quite weak and langorous. An extraperitoneal 
cesarean section was done under continuous spinal anesthesia and a 4 pound 12% ounce 
normal living girl delivered. The amniotic fluid was thin but very foul in odor. The 
highest temperature postoperatively was 101° F. and there was low-grade fever for five days. 
Patient was discharged in good condition on the thirteenth postoperative day. 

Case S. — (Episcopal Hospital.) A 33-ycar-old white, gravida i, para 0, at term, was 
seen after 25 hours of labor and ruptured membranes for 72 hours. Left occipitopostcrior 
at zero station with 4 cm. dilatation of a thick cervix. The patient was tired and toxic and 
the uterus was tense and tender. Examination revealed a funnel pelvis with contracted 
outlet. Temperature rvas 100.4° F. and pulse 104. A foul purulent vaginal discharge was 
evident. Under continuous spinal anesthesia an extraxieritoneal section was done and a 
living full-term child delivered. Tlie amniotic fluid was thick and gave forth an offensive 
odor. The highest tenqierature post partum was 101.4° F. Tliere was purulent drainage 
from the lower angle of the incision for six days. She was discharged in good condition on 
eleventh posfoiterative day. Twenty-one months later a second child was delivered by 
elective cesarean section. 

Case 0. — (.Tefferson Hospital.) A 26-year-old Negro, gravida i, para 0, at term, entered 
hospital in labor after membranes had ruptured at home three and one-half da\'s before. 
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the vagina and the uterus was tender and tense. The head was not engaged and the diagonal 
conjugate measured 7.5 cm. An extraperitoneal section nas done and a 6 pound 12 ounce 
living male infant delivered amid a gush of foul fluid. Upon the hahy’s head was an area 
which resembled a decubitus ulcer. The temperature at this time was 102.4° F. The fever 
lasted for six days but never went higher. There was a wound abscess. The patient was 
discharged on the twenty-second postoperative day. Three years later the patient, again at 
full-term pregnancy, allowed labor to start at home in spite of warnings. Upon entering hos- 
pital, a section was done and ruptured uterus found along the left broad ligament. The old 
incision was intact. A living child was delivered and a hysterectomy done. Eecoverj' was 
complete. 


Comment 

Such cases as these should not exist in this so-called enlightened day of 
obstetric achievement. This paper in no way upholds the management of these 
cases before they became infected or up until the time of delivery. It does, 
however, uphold the method of delivery by extraperitoneal cesarean section after 
the condition was recognized. "While the maternal mortality in this series was 
zero, it is not intended to imply that such a record could go on indefinitely. 
There is an irreducible minimum mortality rate for every major surgical pro- 
cedure. 


How would those who decry the efficacy of extraperitoneal cesareair section 
have treated these eases ? 

Recently Settle and Wilsoir® have proposed that transperitoneal section "svith 
instillation of large amounts of sulfathiazole into the uterus, Ireneath the bladder 
flap, and iir the peritoneal cavity is a method with which to treat potentially 
infected labor. There were iro cases described which were as actually infected 
as the ones reported in this conunurrication. A number of our cases upoir whom 
extraperitoireal sectioir was done had had perricillin and sirlfoiramide therapy for 
several days before becoming critically ill from infection. Another drawback 
to this method is the peritoneal irritation and the development of very tight 
adhesions which not only make suljsequent surgery more difficult, but also give 
rise to the potential danger of intestinal obstruction and other alterations in 
intraabdominal physiology. 

The only other methods are cesarean hysterectomy or embryotomy and, as 
has been pointed out, there are those who believe these methods should be used 
in exclusion of extraperitoneal cesai-ean section. In view of the evidence here 
presented, as well as that brought forward by otliers, it is hard to believe such 
a stand is any longer tenable. 

It is occasionally good judgment to do a craniotomy on a dead babj'^ if an 
easj' delivery is made possiljle that way. The performance of a difficult embrj"- 
otomy in a woman toxic and Aveakened by a long, fatiguing labor, as well as 
serious intrauterine infection, is another matter entirely, and it appears to tlm 
author to be outmoded and reprehensible even though the fetus be dead. Many 


Footnote: Casc.« 12 to 18 wc-re operated upon by Dr. C. C. Briscoe. Ca.se 11 was 
fumislied bv Dr .1. Marsh Ale.sbury. Cases 1 to 10 were operated upon by the auther, six at 
i\ie Philadeinhia' General Hospital on the ser\-ice of Dr. John C. HIr.st. three were private cases 
done in consultation at the Episcopal Hospital, and one was done at the Jefferson Hospital 
on the service of Dr. Thaddeus L. Montgomery. 
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Case 13. — (Pennsylvania Hospital.) A 31-year-old white, gravida i, para 0, was seen 
after 44 hours of labor and 34 hours of ruptured membranes. The patient was ill from the 
toxemia of infection. The uterus was tense and tender. There was" a putrid vaginal dis- 
charge. The head was not engaged and there was obvious cephalopelvic disproportion. 
Temperature was 101.4° F., pulse 112. Extraperitoneal section was done under continuous 
spinal and a G pound 1 ounce normal living male infant delivered. The patient responded 
well after this, but developed wound infection with a temperature of 102° F. for three 
days. Discharged on fourteenth postoperative day. 

Case 14. — (Pennsylvania Hospital.) A 29-year-old white, gravida i, para 0, at term, 
was seen after an attempt to deliver by high midforceps had failed. She had been in labor 
58 hours with ruptured membranes for 68 hours. The cervix was almost completely dilated. 
Tire abdomen was tender over the uterus and quite tense. A large baby was present and 
the fetal heart tones were still present. There was a malodorous purulent vaginal dis- 
charge and the patient appeared to be ill and toxic from infection. The temperature was 
101° F. and the pulse 124. A 9 pound 8 ounce normal living female infant was delivered 
by extraperitoneal cesarean section under continuous spinal anesthesia. The patient re- 
sponded well after operation and the highest temperature was 102.4° F. There was a tem- 
perature between 99° and 100° F. for ten da^-s postoperatively. Discharged on eleventh 
postoperative day in good condition. 

Case 15. — (Pennsylvania Hospital.) A 21-year-old white, gravida i, para 0, at term, 
u*icfi a border-line pelvis, had had an attempted delivery witli midforceps, which failed. She 
had been in labor for 50 hours with ruptured membranes. The vertex was at zero station 
and there was a rim of cervix remauiing. The temperature was 101.4° F. and pulse 122. 
There was a foul vaginal discharge and the patient was worn out. A normal full-term child 
was delivered by extraperitoneal cesarean section under continuous spinal anesthesia. The 
highest temperature after this was 101.4° and there were nine days of low-grade fever. She 
was discharged in good condition on the fourteenth postoperative day. 

Case 16. — (Pennsylvania Hospital.) A 23-year-old Negro, gravida i, para 0, at term, 
had been in labor with ruptured membranes for 59 hours. There was cephalopelvic dis- 
proportion and the head was unengaged. The uterus was tender and there was secondary 
uterine inertia. The fetal heart sounds were present. There was an odorous vaginal dis- 
charge and the patient looked quite ill. Temperature was 100.4° F., pulse 120. An extra- 
peritoneal section under continuous spinal anesthesia was done and a 7 pound 8 ounce 
living male child delivered. There was a temperature of 103° F. postoperatively and a 
wound abscess developed which caused a low-grade fever for fourteen days. Discharged 
in good condition on the nineteenth postoperative day. Sixteen months later a second child 
was delivered by elective section. 

Case 17. — (Pennsylvania Hospital.) A 26-year-old Negro, gravida i, para 0, at term, 
liad been in labor 31 hours and membranes had been ruptured for 44 hours. The uterus was 
tender and tense but fetal heart tones were still present. There was a foul discharge and 
the vertex was found to be high above the spines and overriding at the symphy.sis. There 
was 4 cm. dilatation of the cervix. The temperature was 102.4° F. and pulse 128. An 
extraperitoneal section under continuous spinal anesthesia was used to deliver a normal 
living 6 pound 3 ounce male infant. There was pus under pressure in the uterus. There 
was a temperature of 104° F. after this surgery and a mild incisional infection developed. 
Fever lasted for nine daj-s. The patient was discharged on the eleventh postoperative day 
in good condition. 

Case 18. — (Pennsylvania Hospital.) A 2S-year-old Negro, gravida iii, para 0, at term, 
came into the hospital after 72 hours of hard labor at home. The membranes had been rup- 
tured 24 hours. Many unsterile vaginal examinations had been made in the home. The 
patient was tired and toxic and obviously infected. There was a foul discharge coming from 
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soiling and the little trauma of tlie procedure; and the drainage of the tissues 
confluent with the parametrium Avhich are reputed to be poorly resistant to infec- 
tion and which are usually involved in the patient with puerperal fever. 

The fact that women with the foulest of infections may be delivered safely 
by this method, all the while preserving the child-bearing organ, truly marks 
the newer technique of extrap eritoneal cesarean section as a significant advance 
in modern obstetrics which should be recognized by all obstetricians until some 
simpler method, not yet known, appears to take its place. 

Summary 

1. 38 per cent of all cesarean section deaths are due to infection and usually 
follow transperitoneal operations done upon cases which have violated certain 
important criteria. 

2. There is disagreement over the best method for delivery of the infected 
patient who cannot be delivered vaginally of an intact infant. The difference 
of opinion lies betAveen cesarean hysterectomy, embryotomy, extraperitoneal 
cesarean section and transperitoneal cesarean section Avith local administration 
of sulfonamides. 

3. Infected eases treated by extraperitoneal cesarean section arc reported 
AAuthout maternal mortality. 

4. Transperitoneal cesarean section in infected cases is pointed out as dan- 
gerous even though advantage is taken of the modern antibiotics and chemo- 
therapeutic agents. 

5. Difficult embryotomy is pictured as being outmoded and reprehensible. 

6. Cesarean hysterectomy is criticized as being a mutilating and dangerous 
procedure aa^icu used in primigravidas, even though severe intrauterine infection 
is present. 

7. The modern technique of extraperitoneal cesarean section is the safest 
and simplest method of treating severely infected cases A\ffien vaginal delivery 
of an intact infant cannot be consummated. 

Note: The author -vvishe.s to express his appreciation to Dr. Newlin Paxson, Dr. 
Clarence Briscoe, and Dr. J. iMarsh Alesbury for allowing the inclusion of their cases in 
this paper. 
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decades ago, difficult embryotomy was necessaiy ]3eeause of the high mortality 
of cesarean section and the oijstetricians of that day were undoubtedly much 
better technicians in its performance because of this. Today, very few indeed 
have developed this degree of competence. 

Cesarean hysterectomy was originally devised to reduce the frightful mor- 
tality from infection associated with cesarean section. Today the indications 
for this procedure have widened and include ruptured uterus, intractable hemor- 
rhage, Couvelaire uterus, uterine myomas, placenta accreta and, in some hands, 
as a method of sterilization. Moreover, textbooks still almost invariably mention 
intrauterine infection as an indication. 

Reis and De Costa,® in their recent article, reviewed 731,690 deliveries re- 
ported from well-known clinics in the American literature since 1939. Six hun- 
dred fifty-six cesarean hysterectomies were done with a mortality of 5.2 per cent, 
which was approximately two and one-half times as great as the cesarean section 
mortality of 2.14 per cent. The individual sei’ies had mortalities for this pro- 
cedure of from zero to over 22 per cent. 

It is our feeling that cesarean hysterectomy in foully infected patients is 
dangerous. Although hysterectomy upon the gravid uterus is often easy to 
perform, it is a shoeldng procedure to the dangerously ill, violently infected 
patient. The peritoneal cavity is invaded and peritonitis is still liable to develop 
even though the uterus is removed. A condemning feature of this operation is 
the sacrifice of the uterus in primiparas, for it is usually the woman pregnant 
for the first time who has a prolonged infected labor. Of the eighteen patients 
mentioned here, fifteen were primigravidas. 

Extraperitoneal cesarean section is not only much less traumatic and shock- 
ing than difficult embryotomy or hysterectomy, but also affords the fetus a 
chance of surviving and preserves the uterus. It is a simple incision of the 
utervis outside of the peritoneal cavity. It is well Icnown that incision and drain- 
age is one of. the most efficacious procedures employed in surgery. The sulfon- 
amides and antibiotics will not save a patient who needs drainage of pus under 
pressure. This has repeatedly been shown in general surgery, as well as in our 
series of profoundly infected cases of pregnancy, where extraperitoneal incision 
and drainage of the foully infected uterus have given excellent results. As has 
been shown, this opei’ation is used at times when the fetus is known to be dead, 
and it appeal’s that this traditional contraindication to cesarean section is no 
longer valid. 

There have been numerous criticisms of extraperitoneal section technique, 
most of which lose significance after a little experience in doing the operation 
has been achieved. However, there is' one which has not been definitely answered 
and we feel much as does Schumann, who recently, at the American Congress 
of Obstetrics and Gynecology, remarked that he was “at a loss to explain why 
these patients with free pus in the uterine cavity yielding positive cultures of 
pyogenic bacteria do not go on and develop puerperal sepsis after extraperitoneal 
section. ’ ’ 

That they do not is undoubtedly due to several factors, among which may 
be: the use of modern postoperative management; the prevention of peritoneal 
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delivering these patients. As has been pointed out, craniotomy is sometimes feasible if it 
can be done on the dead or damaged baby without increasing the maternal risk. It is prefer- 
able to making an incision in the uterus and asking the patient to have the rest of her babies 
by cesarean section. There is also a place for cesarean hysterectomy and I cannot agree that 
it is quite as formidable a procedure as has been suggested. The mortality rates presented 
for hysterectomy in the pregnant patient usually include the operations done for hemorrhage, 
ruptured uterus, etc., in addition to the true cesarean hysterectomy for infection, and conse- 
quently are distorted. We do not always know in which cases the uterus should be removed; 
it is difficult to tell. While these cases were without doubt badly infected. I would say that 
most of them were rather superficial infections of the uterus since the majority cleared up 
rapidly after delivery. The patient rvho has an infected uterus and myometritis with extensive 
absoess formation certainly is not going to do nearly as well, if the uterus is left, as these 
patients did. Many j-ears ago, Baldwin reported a marked reduction in mortality in such 
patients by hysterectomy. The recent work of Falk in the treatment of septic abortions with 
widespread peritonitis by hysterectomy also suggests that this procedure is valuable, since the 
infections in each instance are comparable. I would hesitate to give up any one of the three 
methods of delivering these infected patients since it seems that no one procedure can be 
applied to every case. 

DE. NEWLIN F. PAXSON. — I too have become enthusiastic concerning this opera- 
tion. Hew processes have to be subjected to many analj’ses before they are part of a 
standard procedure. It seems to me we have gotten far enough along to realize that it 
should be part of the armamentarium of every large clinic. We teach at Hahnemann, in 
our ward cases, that all cases of labor needing cesarean section must have extraperitoneal 
cesarean and by that method we are training the junior staff obstetricians and residents. 
Our series is now up to some fifty cases plus and still no maternal deaths. We also teach 
that there is a place for craniotomy where the cervix is fully dilated. I am opposed to 
vaginal operation for deliverj’- through an incompletely dilated cervix. When the cervix 
is dilated, or the baby is dead, or there is an aftercoming head, craniotomy is the better 
operation. We reserve cesarean hysterectomy for problems of uterine disease complicating 
pregnancy, fibroid, etc., but when we come to sepsis during labor we feel that extra- 
peritoneal section has answered our needs more satisfactorily than any procedure so far. 

DE. EDWAED A. SCHUMANN. — So far as I am aware, this is the first paper which 
describes the use of extraperitoneal cesarean section in a series of profoundly infected 
patients and one cannot avoid being deeply impressed by the fact that many of these 
patients would, in all probability, have been doomed to death bj’’ any form of intra- 
peritoneal cesarean section. The postoperative course, even in these badly infected women, 
has been so smooth that one is impelled to the belief that, as soon as competency in per- 
forming this operation has become widespread, it will probably replace all other types of 
cesarean section even in the elective cases because, if the risk of intraperitoneal infection 
can be avoided by a technique not too involved, it follows that this precaution becomes 
almost automatic. With regard to hysterectomy following cesarean section, this operation 
has always been repugnant to me. It is a confession of abject defeat on the part of the 
physician in handling a complication of the reproductive function. Personally, I see no 
reason to perform hysterectomy following cesarean section except in a uterus obviously 
diseased beyond redemption. Multiple fibroids, profound infiltration with blood, extensive 
rupture, such conditions may warrant the removal of the organ but certainly not infection 
of a doubtful degree. Here the extraperitoneal cesarean section is the operation of choice. 
Cesarean section in the presence of a dead infant has been considered improper obstetrics 
but I feel very strongly that, in the event of a firmly impacted dead fetus, where 'embry- 
otomy would involve the difficulties and traumatisms so often associated with this pro- 
cedure, the extraperitoneal cesarean section is a far safer method of delivery. Difficult 
embryotomies are so uncommon that there are but few obstetricians who have developed 
the skill necessary to perform such an operation, particularly upon an exhausted and in- 
fected woman, without grave danger. Therefore, I feel that extraperitoneal section will 
solve many of these problems. 
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Discussion 

DR. G. C. BRISCOE. — Tliere has been a gratifying reduction in postcesareau sepsis 
recently; a result of such factors, as earlier use of cesarean section,' the prophylactic and 
active -use of chemotherapeutic and antibiotic agents, the liberal replenishment of blood, 
and/ when “indicated, the exclusion of transperitoneal section and cesarean hysterectomy in 
favor of extraperitoneal abdominal delivery. 

The failui'e of some clinics to adopt this ijrocedurc can be explained by their exclusive 
use of local anesthesia, an agent unsuited to extraperitoneal section. It would seem that 
some occasional desperate situation's arise where minimal dose fractional spinal anesthesia 
might be used so that these babies, uteri, and lives could be saved. 

These re.sults should forever relegate to oblivion craniotomy on the living fetus. The 
reported 10 per cent fetal mortalitj^ is an eloquent plea for earlier section, but, even so, a 
ninety per cent fetal survival rate is considerably better than the absolute mortality ob- 
tained by craniotomy. Craniotomy on the dead fetus should be limited to cases of dystocia 
with the impacted head low in the pelvis, the hydrocephalic head low in the pelvis, and the 
aftereoming head. For inlet disproportion, extraperitoneal delivery is safer. 

I fail to see why cesarean hysterectomy enjo 3 ’s a good reputation as a means of 
treating infected women requiring abdominal deliver}’, for the reported mortalitj’ rate in 
all large series is about 10 per cent. It appears safer onlj’ bj’ comparison with classical 
section under similar adverse conditions. 

In both 1931 and 1941, cesarean hj’Sterectonn' accounted for ten per cent of the post- 
cesarean septic deaths in Philadelphia, although less than two per cent of the sections 
performed were of this type. Most of these operations are done for uterine rupture, 
abruptio atony, or mj’omas, j'et the mortalitj’ rate from sepsis alone was twentj’ per cent 
and 5.8 per cent, respective!}', in these two years. 

, During the past fifteen years at the Lying-In Hospital, seven women had cesarean 
hysterectomy because of infection. Two died, another sutfered severe generalized peri- 
tonitis for weeks, saved only by the grace of God and huge doses of penicillin. Of 315 
cesarean hysterectomies, which I have collected, 85 were performed for infection and 15.2 
per cent of these were fatal. This compares most unfavorably with the present mortality 
rate for extraperitoneal section of 1 per cent, and the prepenicillin rate of 3 per cent. 

To know why these infected patients survive after extraperitoneal delivery, we must 
turn to the autopsy room. Frank, in his monograph, shows that most women who die of 
sepsis, following vaginal delivery, die from vascular extension of the endometrial infection, 
while only 23 per cent die of peritonitis. On the other hand, in 45 autopsies which I have 
studied, 80 per cent of the patients who died of sepsis following cesarean section suc- 
cumbed from generalized peritonitis. Incidentally, generalized peritonitis was present in 
ever}’ patient who had been treated by hysterectomy. This means that the intact uterus 
usually confines its infection within the parametrium, unless there be vascular spread. On 
the other hand, transperitoneal section and cesarean hysterectomy permit gross intra- 
peritoneal infective spill and subsequent leakage through suppurative suture lines. In the 
extraperitoneal section, original spill is avoided and subsequent suppuration is drained. 
From a growing experience with this operation, and these data I concur wholeheartedly 
with Dr. kIcCall ’s conclusions. 

DR. J. ROBERT WILLSON. — I cannot quite agree with the previous discussant that 
the place of extraperitoneal section has been settled by this paper. It is, however, one 
of the very few papers that has presented any instructive material regarding the mor- 
tality rate in infected patients. The vast majority of reports have combined the sections 
done on infected patients, those done in potentially infected patients who might have been 
equally well handled by transperitoneal section, and those cases which were used simply 
for teaching material. If subsequent series such as Dr. McCall has presented show equally 
good results, it will certainly go a long way toward convincing some operators that it is a 
safe procedure. I do not think, however, we can discard completely the other methods of 
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O NE or more eases of fibromyomas and pregnancy are constantly present on 
the ward service at the Sloane Hospital. Since proper treatment continues 
to be the basis of discussion and dispute, it was considered of interest to review 
the records of recent years. 


Incidence 

Over 60,000 admissions to this hospital covering the period from its incep- 
tion to 1931 have been reviewed and previouslj’- reported. 

The present report covers an additional 20,763 obstetric admissions during 
the years 1934 to 1945, inclusive. There were 392 cases with a total of 445 
pregnancies with complicating fibromyomas — an incidence of 2.1 per cent. This 
incidence exceeds those quoted in the literature (Table II) and shows an in- 
crease over previous reports from this hospital (Tal)le I). Better records and 
an increase in the number of Negro admissions may account for this. Of the 
present eases 261 (66 per cent) wei-e Negroes. 


Table I. Incidence op Fibuoids at Sloane Hospital 





P 

o 


YEARS 

AUTHOR 

NO. OF CASES 

1 FIBROIDS 

PER CENT 


0.45 

0.8 

1..8 

2.1 


Table II. Incidences Quoted in the Literature 


AUTHOR PER CENT 

Mussey, R. D., and Hardwick. R. S. lio 

Browne, F. J. 0.28 

Kosmak, G. W. 0.34 

Campbell, R. E. 0.43 


1886-3915 

Craigin and Ryder 

20,000 

89 

1916-1924 

Pierson 

30,830 

250 

1925-1931 

Watson 

11,075 

157 

1934-1945 

Present Series 

20.763 

445 


Emge, L. A. 1.3 

Eisaman, .1. R. 0.3 

Duokering, F. A. 1.4 

Buckell, E. W. C. 0.70 


Classification as to Significance 

The .significance of the fibromyomas was graded one plus to four plus, 
based on a”combination of size, numlior, location, symptoms, and the opinion 
of the clinicians in charge. 

The data in Table HT reveal that 58 per cent of the cases were of sig- 
nificance. 
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DE. THADDEUS L. MONTGOMERY. — ^Dr. McCall’s paper is of particular value be- 
cause it goes a long way in helping to establish the efficacy of the extraperitoneal type of 
cesarean section in the treatment of the infectctl patient who requires abdominal delivery. 
The cases which he has gathered from his own experience, and from the experience of 
several other operators in Philadelphia who have performed the majority of these opera- 
tions, were truly infected patients and answer fully the criteria which Dr. Dieckmann has 
suggested. The number of cases is not large because there are not too many patients who 
fall into this categorj" in modern obstetric practice, but the results are all the more im- 
pressive because they trulj’’ represent what can be accomplished in obtaining low morbidity, 
low mortality, and preservation of the childbearing function in these cases. 

I have often wondered why the extr.aperitoneal operation gives so much better results 
in the potentially infected or actually infected patient than the transperitoneal low 
cesarean section, because it is difficult to believe that a thin layer of translucent peritoneal 
tissue vdll act as a barrier to infection entering the peritoneal cavity. Also, it frequently 
happens that this peritoneum is nicked or traumatized in the course of operation and has 
to be closed, and quite likely there are abrasions or areas which are not recognized and 
permit of some access of fluid and bacteria into the peritoneal cavity. My own opinion is 
that actuallj’' the peritoneal cavity is possibly more resistant to infection than is the con- 
nective tissue of the parametrium and that the important factor in the extraperitoneal 
operation is the establishment of a tract for thorough drainage of the extraperitoneal field 
following operation. This thorough drainage plus the use of antibiotics provides for the 
protection of the peritoneal cavity from infection, in addition of course to the avoidance 
of any gross spill into the peritoneal cavity at the time of operation. 

While there is still a place for the procedure of cesarean section and hysterectomy in 
certain infected patients and, of course, in not a few patients with neoplasms complicating 
pregnancj' and various hemorrhagic conditions, yet the extraperitoneal operation of 
cesarean section has been found to have great value and has lessened the number of in- 
stances in which hysterectomy is essential. 

DR. McCALL (Closing). — The main purjrose of the paper was to record as many cases 
as we had seen of truly infected patients. As to technique, I might mention in closing 
that in Dr. Paxson’s and Dr. Briscoe’s series, the supravesical technique of Waters was 
used exclusively. In my series, twenty-one were done by the latter technique and thirteen 
by the paravesical technique of Norton, where more blunt dissection is used. Both of 
these techniques are excellent, indeed, although the method of Norton has been used more 
often in the recent cases. 
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Eighty-five (21 per cent) oi the patients had a total ol 145 previous 
abortions. Six had a total of 13 induced abortions without any history of sepsis 
following. However, it is difficult to obtain an accurate history oi/tlie latter 
type of case. 

The most that one can deduce from the aljove figures is tliat relative in- 
fertility exists in patients with fibromyomas. 

Labor Time 

The duration of labor was not increased in this series, nor was there any 
correlation between duration of labor and the significance of the fibroids. This 
is in contrast to a generally held opinion that fibromyomas increase labor time. 

Table VI demonstrates the latter statement. Primiparous labors averaged 
15 hours, 42 minutes and multiparous labors ten hours, six minutes. Of 307 
labors, 35 (11 per cent) were eases of prolonged labor (greater than 30 hours) 
and 17 (5 per cent) were eases of precipitate labor (less than 3 hours). Camp- 
bell reported 26 per cent prolonged labors and 49 per cent of his eases with 
shorter labors than normal. 


Table VI. Duration of Labor in Relation to Significance and Parity 


significance 

i primiparous I.ABORS ] 

1 MULTIPAROUS LABORS 

NO. CASES 

AVERAGE TIME 
(HOURS AND 
MINUTES) 

NO. CASES 

AVERAGE TIME 
(HOURS AND 
JIINUTBS) 

0 

oG 

16:12 

74 

11:51 

1-2 plus 

77 

15:45 

76 

9,20 

3-4 plus 

15 

12:25 

9 

15:22 

Average time per group 

15:42 


10:06 


Size of Fibromyomas 

As seen in Table VII, increased size of the fibroids was correlated with 
increased significance. Thus, of 187 cases of no significance, only 3 per cent 
were 6 cm. or more in diameter. Seven per cent of the 1 plus group, 51 per 
cent of the 2 plus, 60 per cent of the 3 plus and all of the 4 plus cases exceeded 
6 cm. in diameter. In the groups of Ioav significance, size is not a prime factor. 


T.vble VIT. The Size of the Fibroids Related to Significance 


SIGNIFICANCE 

1 SIZE IN CENTIMETERS 

2-2.9 

3-5.9 

6-9.9 i 

GREATER THAN 

10 


106 

76 

5 

0 


.19 

84 

11 

1 


4 

28 

32 

2 


.3 

8 

14 

o 


0 

0 

20 

10 


In 53 cases, the fibroids increased in size during the antepartum course. 
A decrease in size post partum occurred in 104 cases. The fibroids that en- 
larged antepartum did not necessarily decrease in size after delivery. 

There were 53 successive pregnancies recorded. 

In Table VIII the course of fibroids as regards size is demonstrated in 
succeeding pregnancies. Emge contended that fibroid enlargement during 
pregnancy is temporary and that in subseciuent pregnancies, fibromyomas oeca- 
sioifally enlarge or enlarge to a le.s.ser degree. This series only partially agrees 
with Emge’s conclusions. 
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Table III. Number of Gases in Relatjon to Significance 


significance 

number 

0 

187 

1 plus 

135 

2 plus 

66 

3 plus 

27 

4 plus 

30 

Total “significant” cases 

258 


Age 

The average age was 32 j^ears. As shown in Table IV, about 75 per cent 
were over 30 years. This age distribution is in accord with the age incidence of 
fibromyomas in general. It is noted tliat the patients, aged 30 years and over, 
make up 75 per cent of the over-all groups as well as the individual groups sub- 
divided as to significance. Age is not related to the degree of significance of 
the fibromyomas. 

Table IV. Age as Related to Significance and Number or Pregnancies in Different 

Age Groups 


significance 


age 

1 0 

1 PLUS 

2 PLUS 

3 PLUS 

4 PLUS 

TOTAL 

PER CENT 

Less than 20 

3 

1 

0 

0 

0 

4 

0.9 

20-29 

46 

31 

18 

6 

8 

109 

24.5 

30-39 

128 

91 

41 

17 

19 

296 

66.5 

40-49 

10 

12 

7 

4 

3 

36 

8.1 

Total 

187 

135 

66 

27 

30 

445 



Parity and Gravidity 

Two hundred twenty-seven (51 per cent) of the pregnaneies occurred in 
primigravidas ; 180 (40.5 per eent) had had one or two term pregnancies 
previously; the remaining 8.5 per cent had had more than two pre\dous term 
pregnancies. 

The data in Table V shows that parity and gravidity decreased invei’sely 
to the significance. However, in the cases of 0 to 3 plus significance, approxi- 
mately 50 per eent had had a previous term pregnancy. The 4 plus group was 
marked by having 80 per cent primigravidas with only 13 per cent having 
had a previous term pregnancy. 


Table Y. Parity and Gravidity as Related to Significance 


SIGNIFICANCE 

pO 


Pi 

p2 


p3 

p4 


p5 

p6 


p7 

0 

84 


56 

23 


12 

7 


1 

3 


1 

1 plus 

69 


35 

23 


5 

2 


1 

0 


0 

2 plus 

34 


21 

7 


2 

1 


3 

0 


0 

3 plus 

14 


6 

5 


1 

1 


0 

0 


0 

4 plus 

26 


4 

0 


0 

0 


0 

0 


0 

Total 

227 


122 

58 


20 

11 


3 

3 


1 

SIGNIFICANCE 

g1 

g2 

g3 

g4 

g5 

g6 

g7 

g8 

g9 

GlO 

Gil 

g12 


70 

57 

36 

13 

1 

3 

4 

3 

0 

1 

0 

1 

1 plus 

51 

31 


19 

7 

4 

3 

0 

0 

0 

0 

0 

2 plus 

27 

16 

9 


0 

3 

3 

3 

0 

0 

0 

0 

3 plus 

10 

5 

7 

2 

2 

3 

0 ■ 

0 

0 

0 

0 

0 

■ 4 plus 

24 

5 


1 

0 

0 

Ou 

0 

0 

0 

0 

0 

Total 

182 

114 

72 

44 

30 

11 

8 

2 


3 


1 
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Ten per cent ol! tlie cases were o])eraled npoi\ ante ])artnm. 

The operations and the indications are listed in Table XI. Of the three 
myomectomies, only one continued to term to be delivered by cesarean section. 
One of the laparotomies Tor ovarian cyst proved to bo an eri'or in diagnosis, a 
fibroid was present. 

TAai.K XI. Ol’EliA'flONS tVlTlI TNDICATION.S ANTE PAUTUM 


OPERATION 


NO. 


INDICATION 


NO. 


Hysterectomy 


18 


Dilatation and curettage 16 

Myomectomy 3 

Myomectomy and hysterotomy and 4 

sterilization 

Myomectomy and hysterotomy 1 

Appendectomy 1 

Laparotomy for ovarian cysts 2 

'total -!:■) 


Fibroids 6 

Degenerating fibroids 2 

Fibroids and hypertensive vas- 5 

cular disease 

Fibroids and pyelonephritis 1 

h^ibroids and toxemia 1 

Fibroids and exophthalmic goiter 1 

Fibroids and anxiety neurosis I 

Fibroids and undiagnosed pulmonary 1 

disease 

Incomplete abortion 12 

Therapeutic abortion 4 

Fibroids 3 

Fibroids and hypertensive cardio- y 3 

vascular disease 

Fibroids and Boock’s sarcoid 1 

Fibroids and rheumatic heart disease 1 
Acute appendicitis I 


Ovarian cyst 


Labor 

The data in Table XEI show the presentation present at term or during 
labor. The malpi’esentation incidence was two to three times the stated average 
incidence. 


Table XII. Presentation at Term and Dering Labor 


— •' 

PRESENTATION 

NUMBER 



Vertex 

3.55 



Breech 

28 



Twins 

6 



Transverse 

4 



Face 




Table XIII. Complications or Labor 


COMPLICATIONS 

NUMBER 

PER CENT 

Premature rupture of membranes 

lot) 

21.0 

Premature delivery 

14 

3.1 

Uterine inertia 

32 

7.2 

Dry labor 

0 

0 

Alechanical obstruction 

G 

1.3 

Prolapse of cord 

6 

1.3 

Betaincd placenta 

8 

1.8 

Prolonged labor (more than 30 hours) 

35 

11.0 

Precipitate labor (less than 3 hours) 

17 

5.0 

Postpartum Hemorrhage 

10 

1.3 
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During the antepartum course, 72 per cent of the fibroids were first noted; 
19 per cent were noted the first time at term and 9 per cent first diagnosed 
post partum. The greater the size of the fibroids, the earlier the time of de- 
tection. ' 


Tablk VIII. Course op Fibroids in Successive Pregnancies 


SUBSEQUENT PREGNANCIES 

NO. OF CASES 

No change in size 

32 

Increased size 

10 

Decreased size 

11 

Total 

53 


Degeneration of Fibroids 

Only one of four fibromyomas evidenced degeneration. Degeneration was 
variable in successive pregnancies. Of the cases that degenerated in the first 
pregnancy, 6 per cent did not degenerate subsequentlj’’, whereas 10 per cent 
that did not evidence degeneration in the first pregnancy did degenerate in later 
ones. 

Antepartum Course 

Table IX reviews the antepartum course. One hundred and t^venty-five 
(28 per cent) had pain of varying degrees. In the 53 successive pregnancies, 
15 per cent had pain in first pregnancies and none subsequently, whereas 7.5 
per cent had no pain in first pregnancies, but did have pain in following ones. 

Table IX. Complication.s of Antepartum Course 


SIGNS, symptoms, and PATHOLOGY NO. OF CASES 

Pain 125 

Bleeding 50 

Fever due to fibroids 4 

Varices (vulval and extremities) S 

Urinary obstruction 2 

Respiratory and cardiac distress 2 

Toxemia 46 

Hypertensive vascular disease 24 

Torsion of fibroids 0 

Infection of fibroids 0 

Early abortions 8 

Late abortions 14 


Sedimentation rates were not recorded constantly enough to be evaluated. 

The abortion rate of the 445 cases herein reported was 5 per cent, a low rate 
compared to the usual estimate of the “normal” rate of abortion which is about 
20 per cent. 

The toxemia and hypertension incidence was 10 and 5 per cent, respectively 
— ^the same as the generally prevailing rate. 

No fibroids became infected ante partum but three did post partum. 

Table X demonstrates that hemoglobin values are unaffected by the 
fibromyomas. The higher hemoglobin values in the more severe eases are not 
significant. 


Table X. Averaged Hejioglobin Values Ante Partum 


SIGNIFICANCE HGB. PER CENT 


0 

1-2 plus 
3-4 plus 


77.5 

79.5 
85.0 
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Table XVI. Operations at Term 


OPERATION 

NUMBER 

PER CENT 

Cesarean section 

95 

61.3 

Low forceps 

20 

12.9 

Midforceps 

9 

5.8 

Assi.sted breech 

2.5 

JG.l 

Version-breech extraction 

2 

' 0.65 

Diihrssen’s incisions 

1 

0.65 

Manual removal of placenta 

1 

1.23 

Craniotomy 

2 

1.23 

Total 

1.55 



The indications for cesarean section are listed in Table XIV. It is noted 
that manj’^ of the indications were multiple, leaving only 14 with dystocia due to 
myoma, 7 with degenerating fibroids, and 5 elderlj’- primiparas with fil)roids as 
the sole indications for section. Another 35 had sections primarily for reasons 
exclusive of fibroids. 

Morbidity 

Of the 445 cases, 118 (26 per cent) had a postpartum or po.stoi)erative 
morbid course. This morbidity rate is three times the eleven-year average 
incidence at Sloane. 

A review of Table XVII shows that the highest operative morbidity is 
associated with cesarean section, the lowest with cesarean section plus myo- 
inectomy. The morbidity for cesarean and supravaginal hysterectomy, though 
far below that of cesarean sections, is above that for cesarean and myomectomy. 
Huber and Hesseltine claimed that cesarean plus supravaginal hysterectomy 
yielded the lowest morbidity. Tliis series does not support the latter contention. 
There would appear to be no contraindication to doing myomectomy as far as 
morl)idity is concerned. 


Table XVII. Morbidity Rate for Different Modes of Delivery 


MODE OF DELIVERY 

NO. CASE.S 

PER CENT MORBIDITY 

ypontaneous 

247 

14.7 

Forcep and breech 

54 

48.8 

Cesarean section 

20 

85.0 

Cesarean section and myomectomy 

28 

42.1 

Cesarean section and supravaginal hysterectomy 

43 

48.8 


About 10 per cent of the total cases exhibited subinvolution post partum. 
The mortality rate was 0.6 per cent. In Cases A and B in Table XVIIT, 
fibromyomas were important causative factors. 

Table XVIII. Summary of Fatalities 

Case A. — Spontaneous delivery; subsequent intestinal obstruction due to adhesions 
between a fibroid and sigmoid. 

Case B. — Prolonged labor, midforceps, peritonitis secondarj' to degenerating 
fibroid. 

Case C. — Therapeutic abortion and sterilization for hypertension and fibromyomas; 
postoperative intestinal obstruction. 


Fetal Mortality 

As indicated in Table XIX, the over-all fetal mortality is high. Early, late, 
and therapeutic abortions are the prime contributors to the high rate. If, among 
the neonatal deaths, the three so-called previable births are excluded, a corrected 
fetal mortality rate of 36 per thousand is obtained, which is comparable to the 
corrected fetal mortality rate for all pregnancies at this hospitul. 

The absence of fetal mortality following cesarean .section is noteworthy. 
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A list of the complications of labor is presented in Table XIIl. The 
incidence of premature delivery is not excessive. Prolapse of the cord occurred 
with average incidence; in four of the cases the prolapse was attributed to 
malpresentation. Postpartum hemorrhage occurred with less than the usual 
incidence, whereas retained placenta occurred twice as often. 

Delivery 

Four hundred two eases, 90 per cent of the recorded pregnancies, came to 
delivery. Of these, 247 (61 per cent) delivered spontaneously. 

One hundred fifty-five (39 per cent) were operative deliveries. Of the 
latter, 95 were cesarean sections. 

The section rate for term pregnancies was 21.3 per cent. If correction is 
made to include only those cases where fibromyomas made up the whole or part 
of the indication, the rate was 12.8 ])er cent. See Table XIV. 


Tablc XI\’. Indication for Cf.sauean Section 


INDICATION 

NO. CASES 

NO. CASES WITH 
MUI.TIPLE INDICATIONS 

Dystocia due to myoma 

26 

12 

Painful or degenerating fibroids 

12 

o 

Elderly primiparas ivitli fibroids 

20 

15 

Disproportion 

30 

21 

Elderly primiparas with sterility 

4 

3 

Elderly primiparas with poor labor 

4 

3 

Previous section or invomectomv 

IS 

9 

Elderly primiparas with breech 

2 

2 

Eclampsia 

0 

0 

Severe pre-eclampsia 

3 

2 

Premature separation of placenta 

2 

0 

Placenta previa 

3 

0 

Chronic nephritis 

0 

0 


Of the 95 sections, 26.3 per cent were classical, 2S.2 per cent low flap, 45.3 
per cent cesarean plus supravaginal hysterectomy and 1.1 per cent Latzko extra- 
peritoneal section. Table XV further analyzes the sections. 

Of the twenty-four patients who had myomectomies, eleven subsequently 
became pregnant again, ten delivering by repeat sections and one delivering 
spontaneously. 


Tablb XV. Cesarean Sections 


TYPE OPEF.ATION 

NUMBER 

PER CENT 

Classical 

5 

5.26 

Classical and myomectomy 

14 

14.73 

Classical and myomectomy and sterilization 

2 

2.10 

Classical and sterilization 

4 

4.20 

Low flap 

1.5 

15.77 

Low flap and myomectomy 

10 

10.52 

IjOW flap and sterilization 

2 

2.10 

Cesarean with supravaginal hystercctomv 

43 

45.26 

Latzko extraperitoneal 

1 

1.05 


Table XVI reviews the operative procedures used in the course of delivery. 

The antepartum and term operative procedures totaled 200 or 44.9 per cent 
of the recorded pregnancies. Compared to the operative incidences of 48 per 
.cent and 46.5 per cent as reported by "Watson and Pier.son at Sloane, there has 
lieen no significant diminution through the years. 
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li’orty-four (10 per cent) of the patients were operated upon in antei)artum 
courses. Of these, 40.9 per cent had hysterectomies and 18.1 myomeetomies. 
Three of the latter had mjmmeetomies only and, of these three, only one con- 
tinued to term and was terminated hy section. 

Malpresentations occurred with two to three times tlie usual incidence. 
There were 14 premature labors, an incidence of 3,1 per cent — about average. 

Postpartum hemorrhage in 19 eases showed an incidence of 4.3 per cent. 
This is less than the usual incidence for all pregnancies. Ketained placenta 
occurred eight times, an incidence of 1.8 per cent — twice tlie usual incidence. 
Ninety per cent of the cases came to delivery; of these, 247 delivered spon- 
taneously and 155 were operative deliveries. Of the latter, 95 were cesarean 
sections, 29 were forceps deliveries. Nine, or 31 per cent, of the forceps were 
of the midforeeps variety. The total operative incidence equalled 44.9 per cent 
— about the same as previoush^ reported at this hospital. 

Of 24 patients on whom myomeetomies were performed, 11 subsequently 
became pregnant ; 10 delivered Ijy section, 1 spontaneous! j’’. 

The cesarean section rate was 21.3 per cent. Corrected for fibroids as part 
or the whole of the indication, the rate was 12.8 per cent. 

The morbidity rate was 26 per cent. This is tliree times the usual rate at 
Sloane. The morbidity rate for cesarean plus myomectomy was lower than that 
for cesarean hysterectomy. On the basis of morbidity tliere appeared to be no 
contraindications to cesarean plus myomectomy. Morbidity remains a prominent 
feature of filDromyomas and pregnancy. 

Three patients died, a mortality rate of 0.67 per cent. This is a significant 
rate but lower than previously reported at Sloane. 

If therapeutic abortions and spontaneous abortions are included, the fetal 
mortality is 150 per thousand. Corrected for viable fetuses, the rate becomes 
36 per thousand — comparable to our over-all fetal mortality rate. 

The rate of ijostpartum subinvolution was 10.3 j)er cent. The average 
hospital stay was days. Thus, fibroids become economically and adminis- 
tratively important. 
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Hospital Days 

The average stay in the hospital was 14.5 days. Thus, fibromyomas are also 
an important economic and administrative factor. 

TABiiE XIX. Petal Deaths and Accompanying Method and Time of Delivery 


METHOD and TIME OF DEUVERY ’ NUMBER 

Early, late, and therapeutic aboitions 43 

Miscarriage (20 to 28 weeks) 8 

Stillborn 7 

Neonatal 

24 weeks, spontaneous 1 

20 weeks, spontaneous 1 

18 weeks, spontaneous 1 

Term, spontaneous 2 

Term, assisted breech 1 

Term, spontaneous breech 1 

Term, midforceps 1 

Cranioclast 1 

Uncorreeted fetal mortalit 3 ' rate 150/M 

Corrected fetal mortality rate 36/M 


Comment and Summary 

A review of 20,763 obstetric admissions is presented. Of these, 445 had 
complicating fibromyomas, an incidence of 2.1 per cent. Two hundred fifty- 
eight were rated as significant. Significance was gTaded from one plus to four 
plus. 

The average age of the patients was 32 years. Seventy-five per cent of the 
patients were over 30 years of age. Age and degree of significance did not cor- 
relate. Parity and gravidity decreased as the significance increased. This was 
most marked in the cases of four plus significance. Fifty-one per cent of the 
patients were primigravidas. Relative infertility and fibroids seemed to go 
hand in hand. 

Labor time was not prolonged by fibroids. Primiparas averaged 15 hours, 
forty-two minutes and multiparas ten hours, six minutes. 

Fibroid enlargement in pregnancy is frequently but not always temporary. 
Only one of four fibroids evidenced degeneration. Degeneration was variable in 
multiple pregnancies. Six per cent of the cases that degenerated in the first 
pregnancy did not degenerate subsequently. Ten per cent that did not evidence 
degeneration in the first pregnancy did degenerate subsequently. 

During the antepartum course, 28 per cent complained of pain. Of the 
successive pregnancies, 15 per cent had pain in the first pregnancy, none in 
subsequent pregnancies. Four, or 7.5 per cent, had no pain in the first preg- 
nancy but pain in subsequent ones. Eleven per cent had varying degrees of 
bleeding. Hemoglobin levels were unaffected by the fibromyomas. 

Five per cent of the cases aborted, a very low abortion rate. Toxemia and 
hypertensive disease showed an incidence of 10 and 5 per cent, respectively, the 
same as the generally prevailing rates. 
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Comparisons of the determined versus the calculated hemoglobin concentration 
indicated that the mean error in the clinic laboratory was 0.6 Gm. and in the 
chemistry laboratory 0.28 Gm. The normal standard for women is hemoglobin, 
14.3 Gm., hematocrit, 43 per cent (heparin), and erythrocyte, 5 million. 

Any patient who is less than twelve weeks pregnant or more than six weelcs 
post partum whose hematocrit is less than 37 volumes per cent (12.0 Gm. per 
cent) is referred to the antepartum anemia clinic. Between twelve weeks and 
thirty-six weeks’ gestation, the lower limit of the hematocrit is 30 (10 Gm. per 
cent), and between thirty-six weeks and term the lower limit is 32 volumes per 
cent (10.5 Gm. per cent). The procedure in the anemia clinic is to obtain ad- 
ditional history and- special examinations as to possible causes for the anemia. 
A diet history is obtained in some instances. The hemoglobin, hematocrit, red- 
cell count, leucocyte count and differential determinations are made. The vari- 
ous indices, mean corpuscular hemoglobin concentration and individual cell 
volume, etc., are determined and the anemia classified. All cases complicated 
by blood loss, toxemia, and infection were excluded in this study. 

After a preliminary olDservation period of two to six weeks during which 
the determinations were repeated, therapy was begun. A capsule containing 
3.0 mg. of molybdenum sesquioxide (approximately 2.5 mg. molybdenum) and 
195 mg. of ferrous sulphate (approximately 40 mg. iron) was given to these 
patients (2 capsules three times a day, after meals). They contained no sig- 
nificant amounts of copper. Complete blood studies had been made and the 
hemoglobin, hematocrit, and red blood count were repeated every two weeks. 

Data given in Table I show the percentage of patients with hemoglobin 
concentrations for our 1936 (3 yrs. 8 mos.) report and for a recent group (1 
year) of patients from our clinic. It is obvious that there is a marked decrease 
in the numlier of anemic patients both in the clinic and private patient groups. 
Patients are not routinely given iron in any form. The only vitamin prepara- 
tion is one containing A and D. The income of our patients is much higher 
today than it was in the period from 1933 to 1936. Considerable pressure is 
put upon each patient to see the dietitian but that does not mean that every 
patient does so nor does it mean that every patient follows the outlined diet. 


Table I. Frequency Distribution of Hemoglobin Concentrations in Pregnant 

Patients 


hemoglobin gm. 
PER 100 ML. 

STAFF PATIENTS 

PER CENT 

1936 1948 

PRIVATE PATIENTS 

PER CENT 

1936 1948 


5- 5.9 

0.06 

0.03 

0 

0 


6- 6.9 

0.4 

0.03 

0 

0 


7- 7.9 

1.0 

0.28 

0 

0.08 


8- 8.9 

3.0 

1.1 

1.2 

0.71 


9- 9.9 

7.0 

3.2 

5.9 

2.8 

Per cent of patients 
less than 10 gm. 
per cent 


1 

1.5 4.6 


7.1 3.6 

10-10.9 

20,0 

10.7 

19.0 

10.7 


11-11.9 

32.0 

23.9 

29.0 

14.0 

Per cent of patient.s 
less than 12 gm. 
per cent 


6 

i3.5 39.2 


55.1 28.3 

35.3 

12-12.9 

23.0 

30.9 

29.0 


13-13.9 

10.0 

25.0 

13.0 

32.0 


14-14.9 

3.0 

4.3 

1.7 

3,1 


15-15.9 

0.6 

0.63 

0.7 

1.0 


16-16.9 

0.06 

0.03 

0 

0 


17-}- 

0 

0 

0 

0.24 

Total number of cases 

7,835 

3,520 

170 

1,274 


ANEmA OF PREGNANCY TREATED WITH MOLYBDENUM-IRON 

COMPLEX* 


William J. Dieckmann, B.S.. SLD., amd Harold D. Priddle, M.U., Chicago, 
III.; With the Teciixigal Assistaxce of Rose Turxer, B.A., axd 

Betty Treptow 

(From the Department of Ohutetrici; and Gynecology, The University of Chicago, and 

The Chicago Lying-in Hospital) 

R eports from om* clinic in 1936 indicated that 11.5 per cent of our preg- 
nant patients were anemic according to our standards for pregnancy; but 
if the standards for nonpregnant patients are used, then 63 per cent must be 
classed as anemic. Comparable figures for the 1947 group are 4.6 per cent -with 
anemia of pregnanc 3 * and 39 per cent, using nonpregnant standards. The 
metliods used are essentially the same, and we have studies in progress to deter- 
mine the reason for the decrease in the number of anemic patients. In 1936, 
we stated that the control anemic patients showed as great an increase in hemo- 
globin formation during pregnancy as the anemic patients who received ade- 
quate amounts of ferrous or ferric salts. Our impression at that time was that 
iron salts were of comparatively little value in the treatment of anemia of preg- 
nancy. 

Talso and Dieckmann, in a recent report of 250 cases of pregnant patients 
with anemia, concluded that the administration of various iron preparations 
as well as various vitamin concentrates did not cause a significant increase in 
the rate of hemoglobin formation. 

Ilealj', in 1946, stated that the administration of a mol.vbdenum-iron com- 
plex seemed to be more efficacious in the treatment of nonpregnant anemia than 
iron alone. 

Neary, also, in 1946, reported that molj"bdenum-iron complex resulted in 
an average gain in hemoglobin of 4.6 Gm. in 6.2 weeks as eompaicd witli 2.1 
Gm. in 6.9 weeks for ferrous sulphate in pregnant anemic patients. There were 
onlj' eleven patients in each group. He reported no failures with the special 
iron salt. 

Initial and periodic hemoglobin determinations are veiy important pai-ts 
of prenatal and postpartum care. The usual methods for determining hemo- 
globin — either with the visual or ])hotoclectric colorimeter — require very small 
amounts of blood, 0.02 ml. and dilutions of 100 to 400 times. Thus the com- 
bined error of the pipette and chamber as well as the technician maj" be 7 per 
cent to 15 per cent. The hemoglobin concentration may fluctuate as much as 
15 per cent (accurate method) and the hematocrit 7 per cent during a twelve- 
hour period. The hematocrit and er,ythroc\'te count are methods for deter- 
mining the number of red blood cells per unit of blood. The hematocrit has 
a closer correlation with the hemoglobin concentration than the red-cell count 
because the error in the former is approximatel.v 2 per cent, while the minimum 
error in the rod-cell count is over 8 per cent, i^'or over ten .vears we have been 
using the hematocrit determination on heparinized blood as a .screenimr method. 

•The molybJomiin-iron eoniplex (Mot-ii-on) wap siipplici by tli'"- White Laboratoi les, Inc.. 
XewarU, X. J. 
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Other iron salts so efficacious in pregnant patients. Our results with the molyb- 
denum-iron complex have been so striking that,- if the patient has taken this 
medication for three Aveeks and shown no significant increase in the hemoglobin 
concentration, the therapy is stopped and a more extensive study (bone marrow 
biopsy, gastric analysis, reticulocyte count, etc.) made to determine the cause 
of the anemia. Since the data was compiled we have had one other patient who 
showed a transient improvement during pregnancy but avIio also did not shoAV 
an immediate increase post partum. 

Pig. 1 shows the changes in hemoglobin, hematocrit, and erythrocyte count 
for the patients treated Avith molybdenum iron and a control group obtained 
simultaneous!}' Avith the treated group as Avell as the control group reported 
iDy Talso and Dieckmann. The patients Avho Avere treated shoAv a rapid increase 
in hemoglobin and hematocrit Avith a mean at term of 11.8 Gm. per 100 ml. and 
36 Amlumes per cent — high figures for pregnant patients. The mean for the 
present control group is 10.7 Gm. of hemoglobin per 100 ml. and a hematocrit 
of 32.6 volumes per cent. The means for the Talso-Dieekmann control group 
are still loAver. When these patients Avere again cheeked at six Aveeks post par- 
tum, the patients AAdio had been on molybdenum iron had a mean of 12.2 Gm. 
per 100 ml. as compared Avith 11.2 for the present group and 11.5 for the Talso- 
Dieckmann group. Since the loAver limit of the normal hemoglobin concentra- 
tion in nonpregnant AA'omen is 12 Gm. per cent, many of our patients are still 
anemic at six Aveeks post ]Dartum. HoAvever, those Avho Avere treated had con- 
siderably higher hemoglobin levels than the controls. These studies indicate 
the need for a hematocrit determination at the six Aveeks post partum examina- 
tion and for treatment if the patient is still anemic. We believe that the Amine 
of this molybdenum-iron complex has been demonstrated as being very effective 
in increasing the hemoglobin of pregnant patients Avho are anemic. 


Table III. Mean Hemoolobin Concentration at Term and Six Weeks Post Partum. 

Gm. per 100 Mi., of Blood 



t , MICROCYTiC 

number of 

PATIENTS 

TERM 

SIX AVEEKS 

POST PARTUM 

iron complex 

49 

11.6 

12.2 

Control 

39 

9.0 

11.5 

^‘Control 

70 

9.7 

11.0 

* Treated 

174 

10.9 

12.0 


*Tal.<?o-Dicckmann. 


Table IV. R.D. 34909G, Aged 24 A'ears 


PRIMIPARA 1 

1 GRAVIDA II PARA I 


HEMATOCRIT 

HEMOGLOBIN 


HEMATOCRIT 

HEMOGLOBIN 


VOL. PER CENT 

GM./lOO ML. 


VOL. PER CENT 

GM./lOO ML. 

9/17/45 

40 

13.3 

11/13/47 

30 

12.0 

12/27 

34 

11.3 

12/ 8/47 

33 

10.8 

.3/ 4/40 

31 

9.8 

1/ 8/48 

.3.3 

10.0 



FcSO,-1.0 Gm. 




3/2S 

31 

9.0 

2/ 5 

34 


4/15 

32 

10.5 

2/20 

31 

9.8 

4/22 

Delivery 3,205 Gm. 


3/11 

Mol-iron 

S/22 

39 

1.3.0 

4/ 1 

32 

10.0 

5/ 8/47 

42 

14.1 

4/15 

.30 

11.0 

10/13 

30 

12.0 

4/22 

5/ 5 

41 

13.2 




5/ 5 

Delivery 3,205 Gm. 





5/12 

41 

14.2 




7/15 

4.3 

13.4 
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There were 49 patients in the treated group and 39 in the control group. 
Eight per cent of the treated group Averc norinocytie, 10 per cent had a macro- 
cytic anemia, and 81 per cent Avere microcytic. The control group Avere e.s- 
sentially the same. The nine patients comprising the normoeytie and macro- 
cytic groups all shoAved increases in hemoglobin, patients Avith the normoeytie 
anemia shoAAung the maximum increase. Tavo per cent of the patients Avith 
microcytic anemia shoAAmd a decrease eA'en though they took adequate amounts 
of the iron complex. The erythrocytes of 28 per cent of the patients Avitli 
microejdic anemia AAmre hypochromic, 66 per cent AAmre normochromic and 6 
per cent Avere hyperehromic. 

Heath, Illurphy, and Fullerton have each stated that, if the hemoglobin is 
less than 8 Gm. per 100 ml., the hemoglobin concentration, if adequate iron 
therapy is administered, should increase 1 per cent or 0.16 Gm. per day. The 
maximum increase is reached betAveen the second and fourth Aveeks. BeloAV 
8 Gm. and above 12 Gm. per cent in the nonpregiiant patient the rate of in- 
crease is much less. 

Porty-fiAm patients gained an average of 2.11 Gm. hemoglobin before de- 
livery; the minimum Avas 0.6 and the maximum Avas 5.5 Gm. Pour patients 
shoAved no significant change. One could not take the medicine and another 
had a severe pyelitis Avhieh could not be treated (the patient Avas sensitive to 
all sulfonamide drugs and the causative bacillus had become resistant to strepto- 
mycin). We could not determine any cause for the persistent anemia in the 
other tAvo patients, except the pregnancy. All four patients had Ioav normal 
hemoglobin concentrations AAhen examined tAvo or more months after delivery. 
We do not belieAm that the anemia of pregnancy is due to the fetal demands 
for iron. 


Table II. Changes in Hemoglobin Concentration in the Treated Group 


HEMOGLOBIN GM. PER 100 ML. 


O 

P 

OP TREATMENT 


2 WEEKS 

|3 TO 4 WEEKS 15 TO 6 WEEKS | 

6 WEEKS + 

Decrease 

2 

1 



No change 

0 

1 



Increases 





0.1- .49 

6 

0 



0.5- .99 

8 

7 

1 

1 

1.0-1.49 

9 

5 

5 

0 

1.5-1.99 

4 

5 

2 

1 

2.0-2.49 

2 

7 

5 

1 

2.5-2.99 

1 

2 

2 

3 

3.0-3.49 


1 

4 

4 

3.5-3.99 



2 

1 

4.0+ 



2 


Mean increase-Giu. 

1.1 

1.73 

2.3G 

2.7 

Number of Patients 

32 

29 

23 

11 


Table >II illustrates the periods of treatment as Avell as the increases of 
hemoglobin for each period. Manj’- of the patients appear in more than one 
period. Some patients shoAved the optimum increases for the period studied. 
The mean increases at tAvo and four AA'eeks, hoAAmver, do not amount to 1 per 
cent per day but are approximately 0.08 Gm. per day. The increase at six 
AA'eeks, hoAvever, is not quite as great as one Avould expect, but it must be re- 
membered that by this time many of the pregnant patients had hemoglobin con- 
centrations that AA'cre Avithin the normal range for pregnancy and obviously 
AA’ould not shoAv the expected increase. The most outstanding finding is that 
after tAvo Aveeks only tAA'o out of 32 patients shoAved a further decrease and a1 
four Aveeks only one shoAved a decrease and one no change. We have never had 
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Table IV contains data from two pregnancies in R.D., number 349096, a 
24-3"ear-old private patient of the senior author. This woman is intelligent and 
very cooperative. Extensive studies of her diet and protein balance were made 
in her second pregnancy. The average protein intake was 78.4 Gm, per day 
(1.61 Gm. per kilo), and the average food iron intake was 10.9 Mg. per day. 
The months of the j^ear and the hemoglobin levels for the two pregnancies are 
exactly the same. In a six-week period in the 1946 pregnancy, while talring 1 
Gm. of ferrous sulphate daily, the hematocrit increased from 31 to 32 and the 
hemoglobin fi’om 9.8 to 10.5, In the 1948 pregnancy in a five-week period, the 
hematocrit increased from 31 to 36 and tJie hemoglobin from 9.8 to 11.6 and 
tliree weeks later at term the hemalocrit was 41 and the hemoglobin 13.2 Gm. 
per cent. 

Discussion 

The increases in hemoglobin were so dramatic and so rapid that we postu- 
lated a possible decrease in plasma volume. A feAV studie,s, however, have in- 
dicated that there was no decrease in the plasma volume and the consistent and 
sustained increase in hemoglobin extending into months after deliveiy indicate 
even better than blood volume detcnninations that there was an actual increase 
in the amount of hemoglobin. 

There were no alterations in the patients’ diets to which the increases in 
hemoglobin might be attributed. So far as we can tell the control and treated 
groups are identical. Only one patient stated that she had to decrease the 
amount because of the gastrointe-stinal discomfort. 

Summary 

The hematocrit determination is an easy, rapid, and accurate method of 
determining which patients have anemia. It is more accurate than the hemo- 
globin concentration as it is usually determined. Pregnant patients should 
have a hematocrit determination every three months, ozie at or near term, and 
one also at six weeks post partum. A hemoglobin which is less than 12 Gm. 
(hematocrit 37 per cent) in the first twelve weeks or which is not 12 Gm, or 
more six weeks po.st partum is indicative of anemia. From the twelfth to the 
thirt 3 ’’-sixth week the lower limit of the hemoglobin in pregnancy is 10 Gm. 
(hematocrit 30 per cent) per 100 ml. The lower limit from 36 Aveeks to term 
is 10.5 Gm. (hematocrit 32 per cent) per cent. 

A molybdenum-ii’on complex has been found to be very effective in causing 
significant increases in tlie hemoglobin concentration of most patients with 
anemia of pregnancy Avithin a three-Aveek period. If the hemoglobin does not 
shoAV a significant increase in this period of time, further hematologic studies 
are indicated. 
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Q. 


TREATMENT 



POSTPARTUM 


1. — Therapy was staitcd after the repeat determination in the treated proup. Solid 
dot indicates treated case and circle is a control- Control curve I is untreated anemic patients 
followed in present study. Control curve II Is taken from Talso-Dieckmann study based on 
patients studied between 10r>G and 104r». 
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were recorded during these respective critical periods. The fact that 41 out of 
42 recurrent endometrial cancers were observed within five years of treatment 
confirms the practical safety of considering as probably cured patients who 
survive this period Avithout evidence of recurrence. The average interval of 
recurrence in the 41 cases was 18.6 months, as compared AAuth 14.5 months for 
patients with cervical cancer. 

The type of treatment which Avas received by these uncured patients is shoAvn 
in Table II, with the average recurrence interval for each type of treatment. 
With the exception of one ease in AA^hieh subtotal hysterectomy Avas performed, 
hj'^stereetomy signifies removal of the entire uterus Avith both tubes and ovaries. 
The average dose of intrauterine radium, in the cases for Avhich it was used, 
Avas 3,344 mg. hr. X-ray therapy, AA'hen employed, Avas usually given as a 
course of 16 to 20 treatments of 300 r. each through 4 pelvic ports, Avith tlie 
200 IvA’’. machine and protectiA'e filters of copper and aluminum. Although only 
six patients Avere treated Avith preoperative radium folloAved by hysterectomy, 
it is interesting that their average time oE recurrence Avas only 12 months, as 
comi^ared Avith 24 months in a larger group of patients aa4io Avere treated by 
hj^sterectoihy alone. This comparison indicates no advantage for preoperative 
radium, a conclusion Avhieh Avas also reached by another approach in a recent 
study of all the surgically treated cases of corpus cancer at the Roosevelt Hos- 
pital. 


Table II. Average Recurrence Interval or Endometrial Carcinoma According to 

Type of Treatment 


treatment 

CASES 

PER CENT 

INTERA'AL 

(MONTHS) 

tlysterectomy 

17 

41 

24 

Radium 

11 

27 

18 

Radium and livsterectomv 

6 

15 

12 

Radium and X-rav 

4 

10 

11 

IIjAsterectomy and X-ray 

2 

5 

11 

Radium, hysterectomy and X-ray 

i 

2 

22 

Total 

41 

100 

1S.6 


The average recurrence interval in relation to the clinical stage of the tumor 
at the time of original treatment is shown in Table III. It is well known that 
patients Avith early lesions have the best prognosis in terms of five-year cure 
rates.' Table III suggests a better prognosis for patients AAdth early tumors, 
even though uncured, in that they had a longer average interv^al betAveen treat- 
ment and recurrence than did patients Avith more advanced lesions. Table IV 
in a .similar manner indicates a longer aA'crage iieriod of freedom from recur- 
rence in patients Avith tumors of Ioav than of high histologic grade, just as the 
cure rate is higher for the former also. Healy and BroAvn (1939) have demon- 
strated the best prognosis in endometrial carcinoma, as evidenced by five-year 
surAUvals, to be associated Avitli Avell differentiated tumors; that is, those of Ioav 
histologic grade. This observation Avas conbrmed in a recent study of the eases 
treated at the Roosevelt Hospital. 


Table III. Average Recurrence Interalal of Endometrial Carcinoma According to 

Clinical Stage 


STAGE 

CASES 

PER CENT 

INTERA’AL (MO.N’TIIS) 

Earlv 

7 

10 

SO 

Interincdiato 

in 

27 

12 

Adi'ancod 

20 

o4 


Total 


100 





THE TIME OF EEOURRENCE OF ENDOMETRIAL CARCINOMA 

Harold Speert, M.D., New York, N. Y. 

(From the Gynecological Service of The Boosevelt Hospital) 

M alignant tumors differ from one another in their characteristic rate of 
growth. Some, such as hasal-cell carcinomas of the skin, are typically 
slow in their development and spread; while others, like malignant melanomas, 
are notoriously rapid in their dissemination through the body and their usually 
fatal termination. Tumors of the uterus occupy an intermediate position in this 
respect. The time of recurrence of a series of epidermoid carcinomas of the 
cervix after radiation therapy has been rei)orted in another study. The present 
paper presents data concerning the rate of growth of adenocarcinoma of the 
endometrium. 

Information bearing on this problem has been obtained from a study of 
three groups of eases. The first group comprises patients who presented clinical 
evidence of, tumor recurrence at varying intervals following treatment for 
carcinoma of the endometrium. Group 2 consists of patients in whom corpus 
cancer was recognized after the administration of intrauterine radium for pre- 
sumably benign lesions but whose original curettings on restudy showed car- 
cinoma to have been present. Group 3 includes patients in whom the diagnosis 
of endometrial carcinoma was missed at the initial curettage and who received 
no other treatment until the later discovery of the tumor. 

Group 1. — The gynecologic files of the Roosevelt Hospital contain records 
of 42 treated cases of carcinoma of the endometrium in which the time of recur- 
rence of the tumor was noted in the history. Forty-one of the recurrences oc- 
curred within 5 years of treatment. These cases are summarized in Tables I 
to IV. The unincluded case is reported in detail because of its unusual interest. 


Table I. Interval Between Treat.ment and Eecurrence op Carcinoma of Endometrium 


INTERVAL (MONTHS) 

CASES 

PER CENT 

0-6 

8 

20 

7-12 

12 

29 

13-24 

11 

27 

25-36 

5 

12 

37-48 

3 

7 

49-60 

2 

5 

Total 

Average interval 

41 

100 

18.6 months 


The distribution of the cases according to time of recurrence is presented 
in Table I. Practically half (49 per cent) of the recurrences were noted within 
the first year, and three-fourths (76 per cent) within the first two jmars. In a 
similar study of cervical cancer, 57 per cent and 84 per cent of the recurrences 
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Case 3. — ^E. L. (K. H. No. 13953, No. 15343, and No. 18303), a white spinster of 
57 years, was admitted for curettage on Nov. 7, 1925, because of recent postmenopausal 
bleeding. Her periods had ceased at the age of 53 years. Although the curettings were 
diagnosed as hyperplasia of the endometrium, restudy several years later (Taylor, 1932) led 
to a change in diagnosis to adenocarcinoma, Grade 1. The patient was treated with GOO 
mg. hr, of intrauterine radium. When she returned on IMay 20, 1927, with a recurrence of 
the bleeding, another curettage nas performed, but the diagnostic error was repeated and 
intracavitary radium was reapplied for only 900 mg. hr. After freedom from symptoms for 
three years the patient returned on June 24, 1930, bleecjing again. Operation this time 
consisted of hysterectomy and bilateral salpingo-oophorectomy. The entire endometrium was 
invaded by a diffuse, well-differentiated adenocarcinoma with the same histologic characteristics 
as the tumor in the original curettings. There was minimal involvement of the myometrium. 

Comment . — The extent to which the progress of the lesion was retarded by the two 
scrapings of the endometrial cavity and the 2 small applications of radium is uncertain. It 
is interesting, however, that the tumor remained in an early clinical stage for almost five years. 

Case 4. — K. P. (E. II. No. 3G210), a 54-year-old white woman wdth three children, 
had a curettage at another hospital on Jan. 13, 1944, because of menometrorrhagia. Al- 
though the curettings showed atypical glandular hyperplasia and an area of adenocarcinoma, 
the only treatment ^ven the patient was 2,200 mg. hr. of intrauterine radium. Her bleeding 
stopped, only to recur two years later, three weeks before admission to the Eoosevelt Hos- 
pital on Feb. 4, 194G. The curettings obtained at this time were diagnosed as adenocarcinoma. 
Grade I. IWien the uterus was removed, sections showed only slight invasion of the muscle 
wall, but metastatic tumor was present in the right ovary. 

Comment . — The growth of this tumor over a two-year period was interrupted only by a 
curettage and inadequate irradiation. Although histologic section of the fundus indicated 
only slight invasion of the myometrium by carcinoma, metastatic tumor had taken hold 
already beyond the limits of the uterus. 

In eaeli of the three cases in this group, growth of the endometrial cancer 
continned at a sufficient rate, following intrauterine irradiation, to cause a re- 
currence of symptoms and thereby to make its presence Imown within five years. 
Although in Case 2 the tumor was stiU in an early clinical stage after four years 
eight months, in Case 3 ovarian metastasis occurred within two years. Scheffey 
(1942) has suggested that intracavitary radium, as used to control bleeding of 
benign origin, may actually retard malignant growth. Tw'o of his patients with 
corpus cancer had been treated seven and twelve and one-half years previously 
with 2,400 mg. hr. and 1,200 mg. lir. of intrauterine radium, respectively. Ke- 
view of the original curettings, which had been interpreted as benign lesions, 
led to a revision of the diagnosis to carcinoma in each case. Whether the sec- 
ondary tumors were recurrences or new growths must remain an open question. 
There is suggestive evidence that radiant enei’gy itself may be carcinogenic for 
the endometrium. 

Group 3. This group comprises three cases in wliich carcinoma of the 
endometrium was present but was not diagnosed at the time of initial curettage. 
The patients received no further treatment until the carcinoma became clinically 
evident at later dates. In one case, in which two and one-half years had clap.sed, 
the le.sion, a Grade I adenocarcinoma, was still in a clinically early stage, being 
confined to the endometrium. In the second case, the tumor, a Grade II papillary 
adenocarcinoma, was discovered three years after Ihe initial curettage. During 
the intei’im it had metastasized to one ovary and the omentum. The third case 
is reported in detail because of its unusually slow growth. 

5_ yi. T. (B. H. No. 4352 and No. 18G10), an unmarried white woman of 45 

years of age, had a curettage on June 15, 1914, because of metrorrhagia. The following is 
an excerpt from the pathologic report: 
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Tablk IV. Ayeuage Recukrencb Interval op Endometrial Carcinoma According to 

Histologic Grade 


grade 

CASES 

PER CENT 

INTERVAL (MONTHS) 

1 

11 

42 

21 

o 

30 

38 

16 

*> 

• ) 

5 

19 

13 

Total 

26 

99 



In summary, our records show tliat out of 42 patients with endometrial 
carcinoma in whom viable tumor cells remained after definitive treatment, re- 
growth of the residual tumor to a clinically apparent stage oceumed in 41 
Avithin five years; and in three-fourths of these, patients the recurrence was 
evident within two years. The single case of later recurrence is described beloAV. 

Case 1. — K. H. (E. H. Ko. 418S2), a 56-year-old white private patient of Dr. William 
P. Healy, had a curettage at another hospital on Nov. S, 1938, because of postmenopausal 
bleeding of 5 months’ duration. Her last men.'strual period had been 6 years previously, 
at age 50. A sister had died at age 74 with breast cancer. Pathologic report on the curet- 
tings was “papillary adenoma malignum” (adenocarcinoma, Grade I) (Pig. 1). The patient 
was treated with 3,600 mg. hr. of intrauterine radium in corpus tandem. AVhen examined ten 
months later, she felt well and there was no evidence of neoplastic di.‘'ease. She remained 
well and bled no more until eleven days before her admission to the Eoosevelt Hospital eight 
years later, on Jan. 20, 1947, at the age of 64 years. Eecent endometrial biopsy was said 
to have shown adenocarcinoma. The day after admission total hysterectomy, bilateral sal- 
liingo-oophorectomy, and appendectomy were performed. The uterus was enlarged to twice 
normal size and was filled with a yellowish tumor mass wliich had invaded tlie myometrium 
deeply but had not yet penetrated the serosa. Histologic section showed an undifferentiated 
carcinoma of the endometrium, Grade III. (Fig. 2.) 

Comment . — This case is interesting because of the long latent period (over eight years) 
between initial treatment and symptoms of recurrence. The histologic difference between the 
two tumor .specimens suggests the possibility that the second tumor was an independent 
neoplasm rather than a recurrence of the original one. Although distinctly unusual, such 
late recurrences of fundal carcinoma are not unheard of. Barrows (1944) reported a case 
vith recurrence nine years after radium therapy; and Suitor (1947) has recently reported 
a pelvic recurrence eleven years later in a patient who had a total hysterectomy (without 
removal of the adnexa) and postoperative x-ray treatment for corpus cancer. 

Group 2 . — In this group ivere three patients ivlio received inadequate intra- 
uterine irradiation for endometrial cancer in the mistaken belief tliat the lesion 
was benign. With the return of sj'mptoms the carcinoma ivas discovered two 
to five years later. 

Case 2. — V. A. (E. H. No. 14028 and No. 15881), a 72-year-old white woman with 
three children, was admitted for curettage on Dec. 14, 1925, because of a bloody vaginal 
discharge which she had had for four weeks. Spontaneous menopause had occurred at age 
40. Pathologic report on the curettings was endometrial hyperplasia and the patient was 
treated with 500 mg. hr. of intrauterine radium. Additional sections of the same curettings 
were cut several years later by Dr. H. C. Taylor, Jr. (1932), who discovered a region of 
papillary adenocarcinoma, Grade I. The patient was asymptomatic for two years after 
treatment, when she retuimed (Nov. 4, 1927) with a recurrent bloody discharge.' Curettage 
at this time revealed Grade I adenocarcinoma. Accordingly, total hysterectomy and bilateral 
salpingo-oophorectomy were performed. The uterus was normal in size and contained two 
small papillary tumors of the endometrium with no demonstrable invasion of the myometrium. 

Comment.— This tumor, of low-grade malignancy, underwent little growth over a period 
of two years. Progress of the tumor was probably impeded to some extent by the small 
dose of radium which the patient received. 
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contained a large polypoid gi'owth which protruded through the external oh. Biopsy of this 
tumor on Oct. 20, 1930, .showed an adenocarcinoma. Grade II. 

Comment . — Although impossible of jiroof, the fact that the patient continued to bleed 
intermittently between her two hospital admissions strongly suggests her having harbored 
'the same uterine tumor for over sixteen years. So slow a rate of growth is extraordinary 
for untreated endometrial cancer, and this is perhaps the longest history of its hind on 
record. Taylor’s paper of 1932 included two other cases of carcinoma of the endometrium 
with histories of possibly fourteen and fifteen years, but the early existence of these tumors 
is questionable since curettage had not been performed.-^ 


Discussion 

The time required for the clinical recognition of a tumor's recurrence is 
the resultant of several factors. Among these are the diligence and diagnostic 
aids used in the search for the tumor, the vital organs encountered by it in the 
course of its spread, and its rate of growth. There is little, if any, evidence 
for a fundamental difference in actual rate of growth between uterine tumom 
of cervical and those of endometrial origin. They grow at an accelerated tempo 
during the stages in which they are clinically recognizable. Although rare in- 
stances of recurrence after periods of over fifteen years have been noted for 
both types, the overwhelming majority of unsuccessfully treated ones become 
manifest within five years and usually within two years. In their incipiency, 
on the other hand, both cervical and endometrial lesions may advance quite 
slowly. Taylor and Guyer (1946) have recently reported a seven-year history 
in a case of early cervical cancer. In two recent cases at the Roosevelt Hospital, 
almost six years elapsed between the recognition of an atypical hyperplastic 
change in the endometrium and its development into a clinically and patho- 
logically early malignancy. 

Summary 

1. In 41 out of 42 unsuccessfully treated cases of endometrial carcinoma, 
recurrence of the tumor was observed within five years. Half of the recurrences 
were noted within the first year of treatment and three-fourths within the first 
two years. 

2. Two unusual cases of corpus cancer are reported, with histories of eight 
and sixteen years. 

3. Preoperative radium irradiation of the uterus in surgically treated cases 
iieither improved the five-year cure rate nor prolonged tlie interval of tumor 
recurrence. 

4. Tumors in an early clinical stage of development when treated recurred 
later than did tlmse in more advanced stages. 

5. Tumors of low histologic grade recurred later than the less differentiated 


ones. 
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“The tissue consists of a papillomatous overgtowtli of the endometrium which is made 
up of closely placed, dilated, and tortuous acini, the individual cells of which are quite regu- 
lar. Very little stroma can be seen, there being just enough to act as a superstructure for 
the epithelium. There is no positive evidence of malignancy but this type of growth possibly 
may become so.” 
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Fig. 2. — Same case, eight years later. Adenocarcinoma of endometrium, Grade III. 

The section was reviewed later by Dr. H. C. Taylor, Jr. (1932) who diagnosed the 
lesion as a tj'pical Grade I adenocarcinoma. Although the history is lacking in detail, the 
patient apparently flowed off and on from 1914 to 1930, when she was readmitted to the 
hospital, at age 61, sixteen years after the original curettage. The uterus was small but 











A METHOD OF FORCEPS ROTATION 
IN POSTERIOR POSITIONS 

Abrahaji J. Tatelbauai, M.D., Kocuester, N. Y. 

(From llie Department of Obstetrics and Gynecology, University of Itochcster, School of 

Medicine and Dentistry) 

T he Scanzoni maneuver, tlie Bill modification of the Seanzoni operation, and 
manual rotation of the head have been the most widely applied methods of 
rotation of the head in persistent posterior positions. Occasionally, it is feasible 
to extract the head by forceps witliont rotation. 

To the uninitiated, rotation with foreej^s by the Scanzoni method is not 
without the danger of damage to the maternal soft parts because of the tight- 
ness of these pai'ts at the plane at Avhich the rotation is done. In rotation done 
manually, the head is usually dislodged, and, although it occurs infrequently, 
prolapse of the cord is a constant threat. Also, with manual rotation of the 
head, not infrequently the head cannot be sufficiently fixed to prevent conversion 
to the original posterior position before, or when, the forceps iDlades are applied. 
However, the danger of soft tissue damage, when manual rotation is done, is 
minimal. Since there is so little trauma with manual rotation, the method of 
forceps rotation of the ]50sterioi'ly placed head by upward dislodgment prior 
to rotation was conceived. 

Nonfenestrated blades of the Tueker-]\IeLean type with long shaft and with 
the cephalic portion extending from the shaft at about a 30-degree angle are 
used, since the head is usually incompletely fiexed in the posterior position. The 
station of the head above or below the si)ines, or on the pelvic floor, does not 
preclude the use of this method. All the tenets pertaini])g to tlie use of forceps 
must be followed, i.e., complete dilatation of the cervix, or as complete dilatation 
as can be obtained with posterior positions, ruptured membranes, an adequate 
eephalopelvie relationship, and an empty bladder. In addition, thougli not an 
absolute necessity, a level of anesthesia should be used that will give proper 
degree pf relaxation of the uterus but not to the degree required for version and 
extraction. This method of rotation has been done under gas-oxygen-ether, 
cyclopropane, spinal, caudal, and Delvinal supplemented with gas-oxygen anes- 
thesia. 

It is best that tlie patient's buttocks should liang over the edge of the de- 
livery table slightly. The reason for this precaution will he self-evident. 

After the position has been accurately determined, the first application of 
forceps is made, exactly as in the Scanzoni maneuver, i.e., if the position is 
found to he right occipitoposterior, the Tucker-McLean forceps are applied for 
a left occipitoanterior position, with the pelvic curve of the forceps directed 
toward the baby's face, if occipitoposterior for occipitoanterior, etc. (Fig. 1.) 
It is absolutely c.ssential that the forceps be closely applied to the head and be 
inside the cervix, when complete retraction of the cervix has not been effected. 
The handles of the forceps should lock easily and accurately. The handles of 
the forceps are then pushed back toward the table at about a 45-degree angle 
with the floor. As this is done, the shaft is pushed gently upward into the i^elvis. 
At this point, the shaft pushes against the perineal body. As the upward thrust 
is begun and the head is dislodged above the spines, the handles of the forceps 
are rotated on their axis, clockwise in a right occipitoposterior position, counter- 
clockwise in a left occipitoposterior position (Fig. 2 and Fig. 3). The backward 
push, upward thrust of the shaft, and rotation of the blades are actually one 
gentle, coordinated movement. Minimal exertion of force is necessary. In per- 
forming this procedure, the head is .swung around in the wide arc, whereas the 
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handles of the forceps rotate on their axis in a small arc; the opposite of the 
procedure used in the Scanzoni operation. Frecjnently, the head completes the 
rotation -with extremely little tension, once the rotation is gently started. 

When rotation from occipitoposterior is desired and the original position is 
not known, an exploratory gentle effort at rotation to the right or left may he 
attempted. Almost invariably the head will rotate to the original position, right 
occipitoposterior or left occipitoposterior, with greater ease than to the opposite 
position. 



When the head has been completely rotated to occipitoanterior po.sition 
through the 135 to ISO degree arc, it is pulled well down into the pelvis (Fig. 
4). While pressure is exerted on the fundus, the inverted blade that is to be 
replaced in the anterior position is removed first, i.e., if the original position 
had been left occipitoposterior, the blade to be removed from the left side of 
baby’s head and mother’s jjelvis will be replaced first. The second blade is re- 
moved after the first blade has been replaced. The JIcLean-Tucker forceps have 
been replaced by DeWees, Elliotts, Simp.sons, or Taimiers in the second applica- 
tion. The remainder of the forceps delivery is com])leted in the usual manner 
(Fig. 5). 

The time of doing the epi.siotomy is optional. We have found it more 
desirable to do the episiotomy, \;sually of the mediolateral type, after the rota- 
tion has been completed and the forceps rea])plied. We feel tliat extension of the 
episiotomy into the vaginal sulci is le.ss apt to occur if the episiotomy is done late. 

The method has many advantages; ]. there is little trauma to the vaginal 
mucosa and its xinderlying fascia since the head has been rotated high in the 
pelvis or at the pelvic brim; 2. the rotation is well controlled, more so than by 
manual rotation; 3. in the ease of prolapse of the cord, which we have seen 
verv rarely, there is little danger to the baby, since the delivery is usually 
completed within a few minutes after rotation has been comideted. 
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condition. Approximately three months later she visited her family phj'sician because of 
vaginal bleeding following intercourse; and an inverted uterus was found. Upon readmission 
to the hospital on June 3, 1931, her general condition was excellent and the blood count nor- 
mal. Two days after admission, the uterus was replaced manually under gas-oxygen an- 
esthesia. The cervix was so soft and patulous that three interrupted sutures were placed 



Fig:. 1. 



Fip. 2. 


through the lips of the cervix with tlie idea of preventing a recurrence. Tlie patient made 
an uneventful recovery without fever or symptoms, and was di.«charged eight da}'S after 
reposition of the uterus. Two montlis later examination by lier physician revealed the 
uterus in good po.sition and condition. In 1937 an operation was performed for salpingitis, 
and the uterus was found to be in good position. 







A NEW CONCEPT IN THE EEPLACEMENT OF THE INVERTED 
UTERUS AND A REPORT OF NINE CASES- 

Austin B. Johnson, M.D., F.A.C.S., Par RocKA^vAy, N. Y. 

I T IS the purpose of this pajier to describe the method used in rejilaeing the 
inverted uterus to its normal position, and to report nine such cases. This 
method of replacement was successful in all. 

Several operations have lieen devised to correct the inverted uterus. The 
method to be described does not require any surgical procedure, and may be 
called "manual replacement.” The uterus cannot be replaced by dimpling or 
making pressure on tlie fundus uteri or by any procedure in wliieli the uterus 
is allowed to remain in the pelvis. The uterus must be lifted into the abdominal 
cavity above the level of the umbilicus, at which time the passive action of the 
uterine ligaments corrects the malposition. The entire procedure depends upon 
this action of the uterine ligaments. Therefore attention is called (Pig. 1) to 
the origin and insertion of these ligaments; namely, the round, broad, utero- 
sacral, and uterovesical. Fig. 2 shows the ligaments as they appear in an in- 
verted uterus when the uterus is in the pelvis. The ligaments are not altered 
in tension or length by the inversion of the uterus per se. To replace the in- 
verted uterus the entire hand is placed in the vagina with the tips of the fingers 
at the uteroeervical junction and the fundus uteri in the palm of the hand. 
The entire uterus is then lifted out of the pelvis and forcefully held in the ab- 
dominal cavity above the level of the umbilicus. It is shown in Fig. 3 that all 
the uterine ligaments are stretched and very tense because the distance between 
the origin and insertion of the ligaments is greatly increased by this maneuver. 
This is in contrast to the relaxed and unaltered condition of the ligaments when 
the inverted uterus is in the pelvis. The ligaments are so situated that, when 
they are placed under tension, pressure is exerted first to widen the cervical ring, 
second to pull the fundus through it, and thereby replace the uterus to the nor- 
mal position. It is necessary to hold the uterus in this position for a period of 
three to five minutes, at which time the fundus recedes from the palm of the 
hand, as shown in Fig. 4. It is emphasized that in order to accomplish this pro- 
cedure the entire hand and two-thirds of the length of the forearm must be 
placed in the vagina, otherwise the pull and tension of the ligaments are not 
sufficient to correct the condition. 

Case 3. — G. Iv. (St. Joseph Hospital), a white multipava, pava ii, gravida iv, aged 26 
years, was admitted on. Mar. 12, 3931. The antepartum course and previous history were 
uneventful. A spontaneous delivery of a living female child in the occiput posterior posi- 
tion occurred at 4:28 a.m. on March 12. The placenta was delivered intact twenty minutes 
later followed by a profuse hemorrhage. Morphine, % grain, oxytoeics, 1,000 c.c. of saline, 
and 600 c.c. of blo’od we?‘e administered. She was discharged on the sixteenth day in good 

'Presented at a meeting of the Brooklyn Obstetrical Society, Marcli 1948, 
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Case 3. — D. T. (St. Joseph Hospital), a white inultipaia, para i, gravida ii, aged 30 
years, was admitted in active labor at 12:30 P.M., Peb. 2, 1939. Her previous pregnancy and 
history were uneventful. She liad been in labor for about an liour and a half before admission. 
After an episiotomy was performed, the spontaneous delivery of a living male child occurred 
at 1:20 P.Ji. Under ether anesthesia the episiotomy was repaired. Several attempts were 
made to express the placenta. There was practically no vaginal bleeding. Twenty minutes 
after delivery more than the usual amount of pressure was exerted upon the fundus. The 



Fie. 4 . 


placenta appeared at the iutroitus in the manner of an inverted umbrella. It did not sepii- 
rate and was removed manually. During tlie lemoval, the placenta was found to be adherent 
to an inverted uterus. I wa.s unable to determine whether or not the placenta was attached 
at the fundus; however, it appeared to be. Duiing thi.s time the patient was corning out of 
the ether anesthc.sia. There was no evidence of shock, and bleeding was about 100 c.c. She 
was immediately anesthetized with ether, and the uterus was reposited. The vagina was 
jraeked with iodoform gauze. Her condition was good, blood pressure 80/o0, pulse 120. The 
vaginal packing was remor-ed five hours later, and the postpartum course was uneventful. 
She was discharged on the tenth day in good condition; vaginal examination revealed no !ih- 
normalities. Six weeks post partuin, the uteru.s was in good position and condition. '1111“ 
patient was delivered again on .T;in. 30, 1948. uneventfully. 

Case 4. — H. 11. (South Nassau Communities Hospital), a white primipara, aged 2.3 year.s, 
with an uneventful previous history, was admitted April 7, 1939. .Vfter a fourteen-hour labor 
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Case 2. — G. K. (Rockaway Beach Hospital), a white primipara', aged 19 years, was 
admitted June 20, 1936. Previous history and prenatal history were uneventful. After about 
fourteen hours of labor at 4:30 P.M., the patient was delivered of a living female child by 
means of low forceps. A second degree laceration was repaired. After many attempts and 
an excessive amount of Grede, the placenta and membranes appeared at the vagina thirty-one 
minutes after delivery. The placenta was removed from the vagina with much difficulty, 
followed by profuse bleeding for wMch the vagina was packed. The patient was placed in 
Trendelenburg position, given 500 c.c. of glucose intravenouslj', morphine, and oxytocics. 



Bleeding continued in spite of packing. I saw this patient at 4:30 a.m., on June 21, approx- 
imately eleven hours after delivery. She was in severe shock, pulse 150, blood pressure 40 
and at 5:30 A.U., 500 c.c. of blood were given. At 5:40 a.m. the vaginal packing was re- 
moved and an inversion of the uterus was revealed. Under gas oxygen anestliesia an attempt 
was made to reduce it. This was unsuccessful, and the vagina was packed with mercuro- 
chromo soaked gauze. For the next ten da 3 's tlie patient’s condition was not good: vaginal 
bleeding moderate, red blood count 1,920,000, hemoglobin 34 per cent, temperature ranged 
from 100 to 104° F., marked abdominal distention, severe abdominal cramps, and catheterization 
was necessary. During this period two more transfusions were given, totaling 1,210 c.c. From 
the tenth to the fourteenth da^-^ her general condition improved and the temperature was nor- 
mal. On the fourteenth day post partum under gas oxygen anesthesia the uterus was 
replaced. A suture was also placed through the cervical lips in this case. For the next week 
the patient had a temperature ranging from 103° F. to normal, after wliich time it remained 
normal. On the twentj’-fifth day post partum, the blood count was normal, and upon vaginal 
examination there were no abnormal findings. On August 18, six -weeks post partum, vaginal 
examination was negative except for an eroded cervix which was treated by cauterization. She 
las since been delivered of a babj' with no difficulties during the third stage of labor. 
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Case 8. — F. (South Nassau Communities Hospital), a white primipara, aged 28 years, 
was admitted April 17, 1945. She was delivered at 9:4G a.m. by low forceps after ten hours 
of labor. At 10:10 a.m. the placenta was delivered intact with a moderate amount of bleed- 
ing. At 11:40 A.M, profuse bleeding occurred, the pulse and blood pressure were not ob- 
tainable, and plasma was administered. This patient was seen for the first time at 12:15 p.m. 
by my associate. Dr. George E. Christmann. Vaginal examination revealed an inverted uterus 
which was replaced and packed under gas-oxj-geii anesthesia. During this time the patient 
had received four pints of plasma, and at 3:00 p.m. a pint of blood. The following morning 
her condition was much improved, the uterine packing was removed, and another pint of blood 
was given. The patient had a temperature of 101“ to 102° P. for four days, and was dis- 
charged on the twelfth day post partum in good condition. 

Case 9. — M. G. (St. Joseph Hospital) a white primipara, aged 29 years, was admitted 
Juno 20, 1947, and was delivered by low forceps at 4:28 p.m, after twelve hours of labor. 
At 4:42 P.M. the placenta was delivered intact with a moderate amount of bleeding. At 6:00 
P.M. tho patient bled more than usual, and intravenous glucose and saline were given. At 
7:30 P.M. profuse bleeding occurred, pulse 160 and blood pressure 50/0. Two pints of plasma 
and one pint of blood were administered. At 7 :50 p.m. under gas-oxygen anesthesia, exam- 
ination revealed an inversion of the uterus which was replaced and packed. At 8:15 P.M. 
her pulse was 145, blood pressure 90/70, and the patient’s condition was fair. Another pint 
of blood was given. On the following day lier condition was good, and the uterine packing 
was removed. Eeeovery was uneventful, and the patient was discharged in good condition 
eight days post partum. Her temperature did not go over 100° P. at any time. Six weeks 
post partum examination revealed the uterus in good position. 

Summary 

A method of manual replacement of the inverted uterus is described. 

This method of replacement is simple and can be done immediately with- 
out increasing shock. As a matter of fact, shock and hemorrhage are relieved 
b}’- this procedure. 

General anesthesia is necessary and was used in all cases. 

Nine cases of inversion of the uterus are reported. 

Six cases or 67 per cent were primiparae. 

The ages ranged from 19 to 30 years. 

All cases but one showed marked .shock and hemorrhage. These cases re- 
quired from one pint of blood to as much as four pints of blood and three pints 
of plasma. One case was diagnosed immediately and the uterus was replaced 
within six minutes after inversion. There were no signs of shock or hemorrhage 
and further treatment was unnecessary on this patient. 

In seven cases the third stage of labor lasted thirty-one minutes or less, 
in one' case seventy minutes, and another two hours and thirteen minutes. 

In six cases the period of invei'sion was short, varying from six minutes 
to live hours and thirty-five minutes. In one case the period of inversion was 
fourteen days, in another Uvo months, and in a third, three months. 

In two cases subsequent pregnancies were uneventful. 
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a living mule cltild was drlivcrod at 10:05 r.M. by low foieej)s under otlior anesthesia. One 
ampule of ergotrato was given, and the perineum repaired. Twenty minutes later, after sev- 
eral attempts and marked pressure upon the fundus, the plaeeuta presented itself at the 
introitus in an inverted umbrella fashion, and was removed from the vagina manually. Dur- 
ing this removal it was found to be !tdherent to an inverted uteius. Profuse bleeding fol- 
lowed. and 1,000 e.e. of 100 per cent gbieose were given intravenously. Many atteinjUs were 
made to reduee the inversion, during which time the paticTit w:is under ether anesthesia, ami 
the bleeding was profuse. 1 s.aw this jiaticmt about one hour after delivery. Hew condition was 
poor, and she was still under anesthesia. The uterus was iei)l:iced manually and packed with 
gauze. The ane.=1hesia was stopjied, and ergotole and morphine were given. The patient was 
very re.stless and was movii\g around the table: her imlse very i;ipid. and her blood pre.s.sure 
was not obtainable. Oxygen was administered because of the mtirked cerebral anoxemia. Fol- 
lowing a blood transfusion of -150 c.c. her condition improved. 'I'he lU'.Nt day, the ])ulse w:is 
still very rapid, there was marked jndlor. and genei;il cfuidinon })oor. .\uother transfusion 
of 700 e.e. was given, and the uterine ])acking was removed. For the next five days the tem- 
perature remained between 100° and 102° F. Vaginal bleeding was moilerate, and her 
general condition improved. She w.as diselmrged twelve days ])ost jiaitum in good condition, 
the uterus beiiig anterior and well involuted. 

Case o . — A. P. ^South Nassau Communities Ho.-pital), a white primipara, aged 2:t 
years, was delivered by breech extraction at 5:.'14 A.M.. Aug. ,S. 1042, after twenty-nine hours 
of labor. The placenta was delivered without difliimlty ;it .'1:'44 a.m. The patient bled pro- 
fusely, was pulseless, and her blood ]>ressure was (iO/0. Plasma was given and the uterus was 
jiacked with iodoform gauze. Fifteen hundred cubic centimeters of plasma and 700 c.c. of 
blood wore given. The condition imjiroved very nicely, the ]iacking was removed in tliirty- 
six hours, and she was discharged on the twelfth diiy after di'livery. Moderate bleeding 
continued after discharge from the hospital, and on Oct. 8. IS' 12, two months post partum, 
1 saw this patient and examination revealed an inverted uterus. She was admitted to the 
hospital and the uterus was replaced. Temiierature was 102° ]•'. for twenty-four hours, then 
returned to normal. She was discharged in good condition five days after replacement. 

Case tl. — V. B. (South Nassau Communities Hospital), a white multipara, para i, 
gravida ii aged 28 years, was admitted on Feb. .5, 1043. After twenty-five hours of poor 
labor a living child was delivereil by low forceps at 11:42 e.M. on Feb. (i, 1048. One hour 
and ten minutes later, after much diflieulty, the placenta w-as delivered. I -saw this jvatient 
at 2:00 A.M., at which time she w.as in severe shock. The vagina had been jiacked and theri> 
was slight bleeding present. One thousand cubic centimeters of plasma and 500 c.c. of glu- 
cose were given, and at .8:00 a.JI., her pulse was imjiroved and blood pressure 00/(50. ,\t 

5:00 A.M., 700 c.c. of blood were given, the ptilient continued to bleed, and at ();8.) a.m. 
gas-oxygen ane.sthosia was administered, the packing removed, and the uterus found to be 
inverted. The uterus was replaced and jiacked. Five hundred cubic centimeters of plasma 
and 1,300 c.c. of blood were given during the next eighteen hours. Packing was removed in 
twenty-four hours, temperature 103° F., jmlse rapid but good quality, and moderate ab- 
dominal distention existed. Temjierature after five days became normal. Sulfathia/.ole wtis 
given during this period. The patient was discharged fifteen days post partum in good con- 
dition. 

C.ASE 7. — S. E. (South Nassau Communities Hospital), a primipara, aged 23 years, was 
admitted on Doc. 22, 1044. The patient was delivered at 3:42 r.M. by forceps after ten hours' 
labor. At 5:55 p.m. the jilacenta was delivered, and was followed by a hemorrhage of about 
1,500 c.c. I saw this patient at 7:30 p.m. in severe .-jhock. Plasma was being given at the 
time and a total of four pints was administered. At 8:15 p.m. moderate bleeding was present, 
blood pressure 72/0. Vaginal examination revealed an inverted uterus. Gas-oxygen anesthesia 
was given, and the uterus was replaced and jiacked. At 8:45 p.m. the blood pressure was 
72/0, pulse 136, and plasma was .still being administered, the last of the fourth pint. Uterine 
packing was removed in thirty-six hours, and 500 c.c. of blood were given. The patient had a 
temperature of 101° to 102° F. for five daj's, and was discharged on .Tan. 6, 1945, in good 
• condition, fourteen days post partum. 
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Fig. ]. — Uterine cavity is normal in size, shape, and position. There is no evidence of 
any filling defects. Several tiny sacs are seen extending from the superior surface of the 
uterine cavity. Impression: adenomyosis uteri. 



Fig. 2. — Tile uterine cavity is normal in size, shape, and position. Several small pro- 
jections are seen extending from the left side of tlie uterine cavity. Impression ; adenomyosl.s 
uteri. 



-p-i,- n —The uterine cavity is normal in .«ize. shape, and position. There are 
larrre sac's e’xtending from the superior surface of the uteiine cavity. Others arc seen imni 
‘.e'cH - “ . , 1 ... !„..i Impression: adenomyosis uteri. 


<l‘iately above the cervical os. 


EOENTGEN DIAGNOSIS OF ADENOMYOSIS UTEEI 

j\[ORRis A. Goldberger, Richard H. jMarshak, j\LA., jM.D., and 

Mortimer HERjiEr., jM.D., New York, N. Y. 

(From the Department of Gynecology and Jiadiology, Mount Sinai Eospital) 

A DENOi\IYOSIS of the uterus is a condition characterized by benign inva- 
sion of the endometrium into the uterine musculature associated with an 
overgrowth of the latter.^ It differs from pelvic endometriosis in that whatever 
is responsible for the abnormal endometrial growth affects the uterine muscula- 
ture as well. On section through such a uterus, ,the striking feature is this 
marked musculature overgrowth. A frequent, although not constant, feature 
on examination of the extirpated uterus is the presence of dark, hemorrhagic 
areas varying in size from 1 to 4 mm. in diameter and scattered discretely 
throughout the musculature. The latter represent islands of endometrium in 
wliich menstrual hemorrliage has occurred. This invasion of endometrium 
into muscle forms tubelike structures into which the radiopaque media may pene- 
trate, lU'oducing according to our findings a rather characteristic roentgen film. 
Short, spiculelike structures extend especially from the superior surface of the 
uterus varying in size from 1 to 4 mm. and ending in very tiny sacs. This 
roentgen finding was noted in approximately 35 per cent of the cases of adeno- 
myosis. A possible cause for failure of the dye to enter the endometrial channels 
in the other cases is the marked overgrowth of muscle which may act as a pinch- 
cock preventing the dye from going into the endometrial channels. Another 
possible cause for failure is the presence of clotted blood within the endometrial 
channels. We have made the diagnosis of adenomyosis liy tlie above means 
twelve times in a series of throe hundred hysterograms performed because of 
menstrual irregularity. These cases were confirmed by hysterectomy. 

Some of the cases of adenomyosis found at operation which did not reveal 
the tiny sacs on review of the roentgenograms revealed an irregularity of the 
uterine border. This irregularity was more marked than was usually noted 
with hyperplasia of the endometrium. On pelvic examination, the uterus in 
these cases was usually globular and slightly enlarged. These findings would 
therefore suggest adenomyosis when the tiny sacs were not visualized. Adeno- 
myosis can, on occasion, produce a filling defect within the uterus which simu- 
lates a submucous fibroid. Two such cases were encountered. The uterine 
walls, in these cases, were unusually thick and probably only permitted the dye 
to outline the periphei'y of the uteidnc cavity. Recently we have visualized the 
tiny sacs more frequently. A possible explanation may be the use of Skiodan 
acacia in preference to Lipiodol. Skiodan acacia is less viscous and iirobahly 
cut my the endometrial channels more readily than Lipiodol. 
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Fig. C. — The uterine cavity is normal in size, shape, anti position. Several small sacs extend 
from the superior surface of the uterine cavity. 



Fig. 7. — ^The uterine cavity i.s small. Tlieie is a concavity on the superior surface of 
the uterine cavity "which can be due to an Intramural fibroid but which is occasionally seen 
normally. Several small sacs aic .seen extending fiom tlie superior surface of the uterine 
cavity. 
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Case Reports 

Cask 1. — S. II., a 40-year-olcl woman, entered Mount Sinai Hospital with a chief com- 
plaint of i)rofuse menstrual bleeding lasting' eight to nine days and passing clots. Her present 
illness started six months ago with an increase in her pieriods. Her last two periods Avere 
A-ery scA’cre, lasting ten days and passing numerous clots. The remainder of the history aa’us 
essentially negatiA'e. 

Physical examination: The uterus A\as slightly enlarged, not tender. Both adnexa 
Avere not palpable. The cerA’ix AA-as not smooth. The remainder of the physical examination 
was negatiA’e. Hysterography reA-ealed no evidence of any filling defects. Several tiny sacs 
were seen extending from the superior surface of the uterine cavity. A diagnosis of 
adenomyosis was made which was confirmed by the pathologic sections (Fig. 1). 



Fig. 4. Fig. 3. 

Fig-. 4. — Same case as above, reA'ealing the sacs in the injected specimen. 

Fig. 5. — Hysterography reA'Cals the uterine caA-ity to be normal in size, .shape, and position. 
Several sacs are seen extending from the uterine border. 

Case 2. — ;M. P., Avas a 3G-year-old Avoman with the chief complaint of dysmenorrhea and 
menorrhagia of many years’ duration. Peh-ic examination disclosed an enlarged, globular 
uterus the size of an orange. Both adnexa were thickened and not tender. Numerous small 
nodules Avere palpated in the cul-de-sac. Hysterography reA’ealed many small projections 
extending from the left side of the uteiine cavity. A diagnosis of adenomyosis Avas confirmed 
by the pathologic sections (Fig. 2). 

Case 3. — L. F. Avas a 43-year-old Avoman AA'ith the chief complaint of dysmenorihea 
since the onset of her periods and menorrhagia during the last four years. PelA’ic examina- 
tion disclosed the uterus to be enlaiged to a tAA-o months-’ gestation due to multiple fibroids. 
Hysterography revealed scAcral large sacs extending from the superior surface of the uterine 
cavity. Otheis aacic seen immediately aboA'c the cervical o«. Hysterectomy and sections 
confirmed the diagnosis of a fibroid uterus Avith adenomyosis (Fig. 3). Fig. 4 rCACals the 
sacs in the injected specimen. 

Case 4. — T. E. Avas a 32-year-old AAOinan AA'ith the chief complaint of menorrhagia of 
six months’ duration. Pelvic examination revealed the uterus to be enlaiged to the size of 
a three months’ gC'-tation by multiple fibtoids. Hysterography rcA'caled seA-eral tiuA- sacs 
extending from the uteiine border. (Fig. .)). One fairly large sac Avas .seen above the 
cerA'ic.'d os on the right side. Hysterectomy and section confirmed the abOA’c diagnosis. 
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Conclusions 

1. Hysterography is of great help in determining the presence of intra- 
uterine pathology. 

2. Adenomyosis uteri can be occasionally diagnosed by hysterography, espe- 
cially when the dj'e enters the endometrial pits which have invaded the uterine 
musculature. 

3. The above findings has been seen more frequently since the use of Skiodan 
acacia. 

4. Hysterographj^ has been very helpful in the institution of more specific 
therapy. 

5. There have been no reactions or ill effects from the use of Skiodan acacia 
in these cases. 

Reference 

t. Novak, E.; Gynecological and Obstetrical Patliologj-, Baltimore, 1940, Tlic Williams and 
Wilkins Company. 


1075 Park Atonue 



Volume 57 
Number 3 


ADENOMYOSIS UTERI 


567 


Case 5. — A. S. was a 36-year-oM woman with the chief complaint of dysmenorrhea 
and a feeling of weight in her pelvis. Her periods were normal. Pelvic examination revealed 
the uterus to he enlarged to the size of a grapefruit. Hysterography revealed several small 
sacs extending from the superior surface of the uterine cavity (Pig. C). Operation con- 
firmed the diagnosis. 

Case 6. — ^E. E., a 48-year-old woman, was admitted with abdominal pain, menorrhagia, 
dysmenorrhea, and anemia. The uterus was enlarged and nodular. Endometrial biopsy 
revealed a proliferative endometrium. Hysterography revealed several tiny sacs in the 
superior portion of the uterine cavity (Pig. 7). Dilatation and curettage were done and the 
pathologic report revealed fragments of endometrium in a proliferative stage. She was 
admitted again one year later with a severe metrorrhagia for two months after four months 
after amenorrhea. Pelvic examination was similar to the previous admission. Hysterectomy 
was performed which revealed adenomj'osis and small fibromyomas. 



Fig. 5). — The uterine cavity is normal in size, shape, and position. A ciicular Ailing 
defect is noted within the uterine cavity. At operation, this was found to be due to thickened 
uterine museulature rather tlian to submucous Abroid. 

Case 7. — L. G., a 42-year-old woman, was admitted with the chief complaint of vaginal 
spotting for the last six weeks. Pelvic examination revealed the uterus to be slightly 
enlarged. Hysterography performed with Lipiodol revealed seveial tiny sacs extending from 
the border of the uterine cavity. In addition, numerous small filling defects were seen 
within the uterine cavity. Hysterectomy revealed adenomyosis (Pig. 8). 

Case 8. — S. A., a 28-year-old woman, was admitted with the diagnosis of menometror- 
rhagia of two years’ duration. Recently the bleeding had become severe and the patient 
passed numerous clots. Pelvic examination revealed the uterus to be slightly enlarged. Both 
adnexa were not palpated. Hysterography revealed (Pig. 9) a filling defect occupying prac- 
tically the entire uterine cavity. A diagnosis of a submucous fibroid was made. Dilatation 
and curettage were performed and, although the operator could feel a tumor, he was unable 
to remove it. Hysterectomy revealed a uterus that was slightly enlarged. The muscular 
layer was extremely thickened and bulged into the uteiine cavity. Except for a very small 
endometrial polyp in the left upper quadrant of the uteiine cavity, no further abnormality 
was noted. It was felt that the marked overgrowth of muscle produced a bulging into the 
uterine cavity which simulated a submucous fibroid. We liave since encountered this finding 
in another case confirmed by operation. 
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In the months in which there was no prophylactic penicillin used, 45 eases 
developed a temperature of over 100.4° F. for more than twenty-four hours, 
giving a gross morbidity of 9.8 per cent. Compare this to the months in 
which prophylactic penicillin was used, when 21 cases developed the above 
temperature, giving a gross morbidity of 4.7 per cent. Table I shows that 
several of these cases were not due to infection in the genital tract, so if we 
include only those eases associated with lacerations or episiotomies, endometritis, 
parametritis and thrombophlebitis, we get a corrected morbidity of 7.4 per cent 
(34 cases) in the nonprophyla ctie penicillin group, as compared to 2.2 per cent 
(10 cases) in the prophylactic group. This is well below the average quoted 
morbidity of (5 to 7 per cent) and represents an improvement of over 50 
per cent in the corrected morbidity of this hospital. 

Table II attempts to portray the difference in morbidity between early and 
late risers during both nonprophlactie penicillin months and prophylactic peni- 
cillin months. There is a definite improvement in both early and late risers 
using prophylactic penicillin noted particularly in the late risers, in whom we 
have 13 per cent morbidity in the nonpenieillin group compared with 4.5 per 
cent in the prophylactic group. The effect is not so noticeable in the early 
risers, in whom the comparison is 6.8 per cent to 4.9 per cent. It should be 
noted that, where penicillin is not used, early rising cuts this morbidity in 
half, but where prophylactic penicillin is used, the early rising appears to make 
no difference. 


Table II. Effect of EafvLy and Late Ri.siNa on MoitniDiTY During Prophylactic and 

Nonprophylactic Penicillin Months 



nonpenicillin I 

1 PROPHYLACTIC PENICILLIN 

NO. CASES 

JIORBIDITY 

NO. CASES 

MORBIDITY 

CASES 1 PER CENT 

CASES 1 PERCENT ' 


Eurlyn.sing 235 10 0.8 225 11 4.9, 

Late rising 222 29 13 221 10 4.5 


In Table III, the percentage of morbidity is shown by months for both non- 
prophylactic penicillin and prophylactice penicillin groups. In general, it 
shows no regular seasonal variation for either group. All months except July, 
September, and November show an improved percentage morbidity using prophy- 
lactic penicillin. 


Table III. Seasonal Variation of Percentage Morbidity (100.4° F.) 



APRIL 

MAY 

JUNE 

JULY 

AUG. 

SEPT. 

OCT. 

NOV. 

DEC. 

JAN. 

Non penicillin months 

8.5 

9.4 

19.5 

3.4 

10.8 

4.2 

14.7 

4.2 

17.G 

]G.G 

Penicillin months 

G.3 

0 

8 

4.5 

5.8 

10 

2.1 

5.2 

0 

0 


Low-Grade Morbidity 

It has been clearly shown that, when using the morbidity standard set by 
the American College of Surgeons, the u.se of prophylactic penicillin did re- 
duce the maternal morbidity. However, as already stated, it is our intention 
to study further the maternal morbidity by selecting as a standard a tempera- 
ture of 99.2° P. for over twelve hours excluding the first twenty-four hours. 
This low was selected for several reasons: (1) We believe that any rise of 
temperature above 99.2° F. should be considered a morbidity. (2) In many 











THE PROPHYLACTIC USE OF PENICILLIN IN OBSTETRICS 

W. R. C. Tupper, i\r.D., AND jM. M. Davis, riALii<\vx, N. S. 

(From (he Department of Obsictries and Gynecotopy of Dalhousie University) 

T he standard of maternal morbidity as set by the American College of 
Surgeons includes all cases with temperature of 100.4° P. or over for more 
than twenty-four hours, excluding the first twenty-four hours post partum. 
This does not include low-grade fevers below this temperature which may, in 
themselves, be evidence of some sei'ious condition, yet are not included in the 
standard morbidity rate. 

In an endeavor to discover a means to reduce this standard morbidity and 
at tlic same time tlie low-grade fevers mentioned above, a study was made in 
the Grace IMaternity Hospital, Halifax, N. S., using prophylactic penicillin on 
all postpartum cases delivered by the vaginal route. 

These jiatients were given 20,000 units of calcium i)enicillin intramuscu- 
larly every three hours for ten doses beginning immediately post partum. If 
the membranes were rujitured for more than twelve hours befoi’c deliveiy, the 
lienicillin was started pre partum. In addition to the above, if the patient did 
develop a fever, the penicillin was continued as long as seemed neeessaiy. 

‘Pour hundred forty-six eases delivered during the months of April, 1947, 
to January, 1948, both inclusive, received the above dosages of penicillin. The 
percentage morbidity of these cases was then compared with 457 cases delivered 
during the corresponding months of April, 1946, to January, 1947, both in- 
clusive. in which no prophylactic ])enicillin was given. Temperatures were 
taken every four hours. 

In this hospital for several years, there has been an opportunity to study 
the effects of early rising as compared to those of late rising. During the 
months of ^lay, July, September. November, and January of both series, the 
liatients were permitted to get uj) and Avalk around the bod on the day following 
delivery. On the alternate months, they did not leave their beds until the 
sixth day. In addition, the early risers were given a simple series of bed 
exercises. Reference will be made later in this paper to the effects of early 
and late rising on the morbidity rates. 
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pathologic conditions, the temperature never rises to 100.4° F., yet may he 
the basis for serious complications arising after the first ten days post partum, 
a pelvic cellulitis or mastitis for example. (3) Selecting this low standard 
makes the taldng of temperatures every four hours necessary. This is not prac- 
ticed in many maternity hospitals and we feel that the peaks of temperature 
often reached in the afternoon are being missed. 

During the ten months in which prophylactic penicillin was given, 168 
patients developed a temperature of 99.2° F. or over for more than twelve 
hours, giving a percentage morbidity of 37.6 per cent. Compare this with the 
preceding ten months in which no prophylactic penicillin was used and in 
which 252 patients developed a temperature of 99.2° F. or over, giving a mor- 
bidity of 54.9 per cent. An improvement of 17.3 per cent was noted with the 
use of prophylactic penicillin. 

Table IV attempts to show the influence of prophylactic penicillin in re- 
ducing the morbidity during operative procedures. During the months in which 
no prophylactic penicillin was given, 81 patients were delivered by forceps oper- 
ation, of whom 46 developed a temperature of 99.2° F., giving a percentage 
morbidity of 54.1 per cent, about the same as the general morbidity of this 
group. Low forceps of this group were associated with a slightly higher mor- 
bidity of 58.2 per cent. Compare this with the prophylactic group, in which 
68 patients were delivered by low forceps, twenty of whom developed the low 
standard temperature, giving a percentage morbidity of 29.4 per cent,^ consid- 
erably less than the general morbidity of this group (37 per cent). This would 
tend to suggest that prophylactic penicillin does tend to reduce the morbidity 
associated with forceps deliveries. 


Table IV. Eelation op Morbidity (99.2° E.) to Operative Procedures 



NONPROPHYLACTIC PENICILLIN I 

1 MONTHS I 

PROPHYLACTIC PENICILLIN 

1 JIONTHS 

1 

1 

TOTAL 

1 MORBIDITY 

TOTAL 

1 MORBIDITY 

! 

CASES 

1 GASES 1 

1 PEPv CENT 1 

OASES 

1 CASES 

1 PER CENT 

Forceps 

81 

46 

54.1 

68 

20 

29.4 

Miclforceps 

2 

1 

50 

0 

0 

0 

Low forceps 

79 

45 

58.2 

68 

20 

29.4 

Versions and 

1 

1 

100 

0 

0 

0 

extractions 
Perineal repair 

162 

89 

54.9 

173 

53 

30.6 


One hundred sixty-two patients received some form of perineal repair 
during the control group of months, of whom 89 developed the low-grade temper- 
ature, giving a percenatge morbidity of 54.9 per cent. Compare this to the 
prophylactic group in which 173 patients received some perineal repair, of 
whom 53 developed the above temperature, giving the percentage morbidity of 
30.6 per cent — a considerable difference of 24.3 per cent. 

There was only one case of version and extraction found in this series, so 
no comparison could be made there. 

Table V gives a monthly comxiarison of percentage morbidity (99.2° F. 
or over for twelve hours). In general, it shows a considerable improvement 
during the months in which prophylactic penicillin was used as compared with 
corresponding months in which no prophylactic penicillin was used. No ex- 
planation could be found for the reverse in July and August. 
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Under tlie term “others” we listed all causes of morbidity not listed, such 
as finger infections, etc. “Nil noted” included those cases for which we could 
find no obvious cause for the temperature. Nothing statistically important could 
be dravui from either of these. 

Table VIII gives the average hospital days per month of both groups. These 
represent the time from the day of deliveiy to day of discharge. It was impos- 
sible to exclude certain cases who were detained for various reasons not asso- 
ciated with morbidity, as awaiting transportation, severe toxemias, etc. 

During the control months, the average hospital stay Avas 9.9 days com- 
pared to 8.8 for the prophylactic group, representing a hospital day saved for 
each patient. This in itself is statisticallj'- important. 

In this series, there Avere no allergic reactions Avhich could be attributed 
to the penicillin. 

In a recent article in the Aaierican Journal of Obstetrics and Gyne- 
cology (February, 1948), Pierce of Cincinnati produced someAvhat the same re- 
sults in reduction of morbidity using prophylactic penicillin in the form of 
vaginal suppositories. 

Summary 

1. Four hundred forty-six patients received prophylactic penicillin intra- 
muscularly every three hours for ten doses beginning immediately post partum, 
Avith a morbidity rate due to genital tract infection of 2.2 per cent using the 
“standard morbidity” and 37.6 per cent using the Ioav standard selected 
(99.2° F. for more than tAvelve hours). 

2. In the control group of four hundred fifty -seven cases, the morbidity rate 
Avas 7.4 per cent using the ‘ ‘ standard morbidity ’ ’ and 54.9 per cent using the 
loAv standard. 

3. The effect of prophylactic penicillin associated Avith both early and late 
risers Avas compared Avith the nonprophylactic-penicillin group, using both the 
“standard morbidity” and the Ioav standard of 99.2° F. An appreciable im- 
provement in percentage morbidity AAms noted during use of prophylactic peni- 
cillin on both early and late risers. 

4. The seasonal variation of morbidity for both groups using both standards 
of morbidity Avas noted. In general, it shoAvs no regular variation. The monthly 
improAmment of morbidity under prophylactic penicillin is noted. 

5. The relation of operative procedures to morbidity AA'as noted and the 
effect of prophylactic penicillin in reducing this morbidity studied. The per- 
centage moi’bidity during operative procedures Avas definitely less Avith the use 
of prophylactic penicillin. 

6. A study of the incidence and percentage of the causes of morbidity Avas 
made and the effect of prophylactic penicillin in reducing the incidence of these 
various diseases. The improvement AA-as noted chiefly in those cases associated 
Avith genital tract infection. FcAver patients dcAmloping a temperature of 99.2° 
F. AA’cnt on to higher temperatures. 

7. Average hospital days per patient of both groups Avere compared. 
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There appeared to he little seasonal variation, the highest percentage 
morbidity being in October and December. Tins agrees with the general opin- 
ion that in winter months when respiratory infections are more common, we can 
expect to have a somewhat liigher morbidity. However, with the nse of prophy- 
lactic penicillin, the only real variation Avas in August, at Avhieh time the 
temperature rose higher than any other monlh — for which no explanation is 
apparent. 

Table VI compares the percentage morbidity of early and late risers during 
penicillin and nonpenicillin months. Early risers in the control group exhibit 
a 50.6 per cent morbidity, compared to 31.5 per cent under proph 3 dactic peni- 
cillin, an improvement of 19.5 per cent. Late risers in tlie control group ex- 
hibit a 59.9 per cent morbiditj^, compared to 43.8 per cent morbiditj- under the 
prophjdactic group — an improvement of 16.1 per cent. 

In Table VII is shoAvn Ihe incidence and percentage morbidity of the 
various causes of the loAV-grade morbiditj’^ studied for both prophylactic and 
nonprophidactic groups. The greatest variation is seen in those conditions aris- 
ing primarilj’- from infection of the genital tract, i.e., as already noted, infected 
episiotomj’- or laceration, endometritis, pai-ametritis, and thrombophlebitis. 

TiveHe per cent of the total patients of the control group became moz’bid 
due to sapremia, compared to 6.7 per cent during the prophylactic penicillin 
months. This represents a decrease of almost 50 per cent of cases developing 
the commonest form of genital infection (postpartum) by the use of prophjdactic 
penicillin. This is statistically^ important. 

Further, of the 55 patients of the control group who developed sapremia, 
13, or 23.6 per cent went on to develop a temperature of 100.4° F. or over for 
more than twenty-four hours. Compare this with the prophylactic group 
Avhere, of the 30 patients suffering from sapremia, 5, or only 16.6 per cent Avent 
on to develop a temperature of 100.4° F. or more for more than tAventy-four 
hours. This maj^ be significant although the ziumber is not large enough. 

During the control months, thei’e Avcre 162 perineal repairs, of Avhieh 13 
became infected. Thus, 2.7 per cent of the control group developed a morbidity 
due to infected episiotomies. Compare this to tlie prophylactic group in Avhich 
only’^ 3 cases out of 173 Avith repairs developed an infection, representing 0.6 
per cent of the entire group. This Avould seem to suggest that prophydactic pen- 
icillin has decreased the percentage morbidity due to infected episiotomies. 

There Avas only’- one case of thrombophlebitis developing on the sixth da.v 
post partum. This patient Avas one of the late risers but had received prophy- 
lactic penicillin. No comparison is possible. 

Prophydactic penicillin did not appear to have any appreciable effect on tlie 
incidence of breast infections. Out of 446 patients using prophydactic penicillin, 
35 patients, or 7.6 per cent developed various degrees of mastitis. Compare this 
Avith 39 cases, or 8.9 per cent out of 457 eases not using prophydactic penicillin. 
The difference is not significant. IIoAvever, 4 patients, or 10.2 per cent of the 
35 eases, AA’ent on to develop a temperature of 100.4° F. for more than tAventy- 
four hours. Compare this to the prophydactic group in A\liich 2 patients, or 5.1 
per cent of the 39 patients, developed this higher temperature. In neither group 
could Ave find evidence of abscess formation Avhile in hospital. 

As one Avould expect, there is no appreciable change in the incidence of 
pyelitis. Tavo and four-tenths per cent of the control group deA'^eloped a mor- 
bidity due to iiyelitis, as compared to 1.9 per cent of the prophydactic group. 

Chest infections shoAA’ed somcAAdiat the same results — A^ery little difference 
noted. Eight patients, or 1.7 per cent of the control group, dcA'eloped a tempera- 
ture due to chest infections compared Avith three ])atients, or 0.6 per cent of the 
prophydactic group. This is not significant. 
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Radium, 2,400 nig. lir., was applied to the cervical canal April 16, 1937. A biopsy report 
at this time was not made. 

Aug. 21, 1937, 2,400 mg. hr. of radium Avere applied to the cervical canal. At this time, 
there was an extensive malignant growth occupjdng the depth of the vagina. The cervical 
canal was represented by a craterlike opening surrounded by red, friable, easily bleeding tissue. 
The growth had extended into all contiguous pelvic structures. A biopsy was taken at this 
time. Following this last admission the patient was lost sight of. 

The second case was Mrs. M. M., aged 6.5 years, a Avhite woman who Avas admitted 
Aug. 11, 1936, with a chief complaint of whitish Amgiual discharge and vaginal bleeding. 
These complaints had been present for a period of four months. The examination disclosed 
on the left portion of the cerAux a Avhitish mossj'-appearing groAvth slightly smaller than 
a dime. It bled easily on trauma. It Avas raised 1 mm. from the .smooth surface of the 
cervix. There were some hardened points on the posterior vaginal wall. The preopera- 
tiA'e diagnosis was leucoplakia of the cervix. The biopsy shoAved a growth of stratified 
squamous epithelium beneath Avhich Avas a dense chronic inflammation. The growth rested 
on a dense fibromuscular stroma. There Avas an ulceration at one point. The epithelium 
greAA' in long sheets which extended into the underlying stroma. The nuclei of the cells 
were large and hyperchromatic. In one area there Avere isolated islands of cells which 
presented invasive tendencies. The diagnosis AA-as leucoplakia of the cervix with beginning 
malignant change.s. 

Radium, 1,900 mg. hr., Avas applied to the cervical canal following cautery resection 
of the cerAUcal groAvth on Aug. 12, 1936. This patient had Parkinson’s disease and 
pronounced arteriosclerosis. 

On Feb. 2, 1937, the cervix was adherent to tlie posterior vaginal wall by light adhesions 
Avhich AVere separated. Tliere Avas some redness around the os Avith leucoplakia present in 
this area and also in tlie posterior vaginal Avail. The cervical canal Avas readily dilated. 

A biopsy Avas done Fob. 5, 1937, Avhich shoAsed intense scarring of the cervix. No tumor 
cells Avere seen. 

On Feb. 5, 1937, 2,500 mg. hr. of radium AAore applied in tlie cervical canal. 

The patient continued to have Ideeding from the cervix and A’aginal tissue AA-ith a con- 
siderable purulent discharge from the uterus and cervix. The appearance grossly Avas that 
of malignancy. 

On July 27, 1937, there aahs induration extending outAvard into each broad ligament. It 
Avas diagnosed as Class IV carcinoma. On .Inly 30, 1937, radium (2,400 mg. hr.) AA'as again 
applied. 

The patient AA-as seen March 8, 1938, and no evidence of residual malignancy Avas 
found. 

The third case is that of ^Irs. P. C., aged 36 years, a Avhite woman Avlio Avas admitted 
Avith a history of metrorrhagia and leucorrhea for Avhich she luul a cauterization of the cervix 
March 27, 1939. No biopsy Avas taken. The preoperative diagnosis aa-us chronic cervicitis 
Avith erosion and leucoplakia of the cervix uteri. 

The clinical course follOAving this procedure aa-us satisfactory Avilhout the deA-elopnicnt 
of malignancy. 

The fourth case Avas that of Mrs. W. S., aged 39 years, a Avliifc Avoman Avho Avas admitted 
Oct. 22, 1939, Avith complaints of meno-mctrorriiagia, vaginal discharge, and loAVCr left 
quadrant abdominal pain. All of these symptoms Avere of approximately five months’ dura- 
tion. There had been tAvo full term ju-ognancies and no miscarriage.s. Tier menopause AA-as 
at age 34 years folloAving a surgical operation. Tlie cervix Avas enlarged, bilaterally 
lacerated, and shoAved Nabothian cysts as aa-cII as an area of erosion. There also Avas a 
gravish-Avhite area of leucoplakia near tlie right end of the teiir. The cervix Avas covered 
Avith purulent exudate. The uterus, tubes, and ovarie.s Avere essentially negative, excepting 
for an enlarged, cystic, tender left OAary. The jiatient Avas discharged Avithout operation. 
No folloAV-up coidd be obtained. 



LEUCOPLAKIA OF CERVIX UTERI 


Evekett M. Baker, M.D., Pittsburgh, Pa. 

(Fro7n the Depm-tment of Gynecologij, University of PittsT)7irgh) 

L EUCOPLAKIA of the cervix uteri is of iiraetical importance for two 
4 reasons: (1) it may represent an area of noninvasive eareinomatoid 
changes, or (2) it may represent the first visible manifestation of an early 
established cancer. The problem of cervical lencoplakia and its conversion 
into established cancer is a vexatious one. The infrequency of the diagnosis 
of this condition in the cervix uteri has stimulated a review of the case records 
in the record department of the Elizabeth Steel Magee Hospital with some 
interesting findings. 

Fourteen cases of lencoplakia of the cervix uteri were encountered from 
1927 to 1946 in the Elizabeth Steel Magee Hospital. This number occurred 
in 103,685 gynecologic admissions. These • fourteen cases were discovered 
among 8,906 patients having cauterization of the cervix and 1,221 of them 
Avho had tissue excised for hiopsj’- purposes. 

E^sumes of the clmion'l records of those fourteen cases of ]eucop]akia follow. The first 
is that of Mrs. H. H., aged 43 years, a white woman who was admitted to the Elizabeth Steel 
Magee Hospital Juno 1, 193G, witli a chief complaint of vaginal bleeding, loss of weight, 
fatigue and pain in the lower abdomen. Atypical vaginal bleeding had been present for ten 
months. The patient had had two miscarriages, one in 1918 and one in 1924, each approx- 
imately at two months, following a full-term pregnancy with a spontaneous delivery in 1919. 

The examination was essentially negative except for the presence of a large fungating, 
extremely friable, freely bleeding growth involving the entire cervix. The uterus was not en- 
larged. On rectal examination there was some thickening of the base of the left broad liga- 
ment. The preoperative diagnosis was cancer of the cervix, but a frozen section of a biopsy 
specimen indicated it was nonmalignant. The permanent section showed dense, thick, stratified 
squamous epithelium which in areas was replaced by columnar epithelium. There w'ere large 
prolongations of the stratified epitlielium deep Avithin the myocervium. These Avere composed 
of typical stratified squamous cells limited by a basement membrane and shoAving no invasive 
tendencies. Surrounding these areas of stratified squamous epithelium Avas a rather intense 
infiltration of round cells Avith a few cosinopliiles and poljTiiorphonuclear leucocytes. 

On June G, 193G, a diagnosis Avas made of leucoplalda of the cervix. Eadium, 3,600 mg. 
Iir., Avas applied to the cerA'ical canal. The patient’s course folloAAdng radium Avas stormy. The 
result of the radiation therapy Avas satisfactory and the note in the clinic Oct. 20, 1936, 
indicated the cervix as roughened and nodular but freely movable. It bled readily. Cautery 
amputation of the ceiwix and other radium treatment AA-ere advised. 

On Noa'. 7, 1936, 3,000 mg. hr. of radium Avere applied to the cervix. On Hov. 13, 1936, 
a biopsy of the ccrA-ix Avas again made, a section of Avhich shoAved microscopically islands 
of squamous epithelium groAving in large sheets, invading the underlying tissue. The cells Avero 
large and pleomorphic and shoAved numbers of mitotic figures. The diagnosis Avas squamous- 
cell carcinoma of cctaux (noncornifying type). 
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The eighth ijatient m-sis Mrs. S. W., aged 44 years, a white woman who was admitted 
J uiie 29, 1942, with a chief complaint of backache and leucorrhea which had been present for 
a period of one and one-half years. Tlic examination disclosed a cervix moderately enlarged, 
bilacerated, and which contained several white, raised areas which did not stain when 
Churchill’s iodine was applied. 

The pre-operative diagnosis was cystocele, rcctocele, and leucoplakia of the cervix. 
On July 1, 1942, an anterior colporrhaphy, Hegar perineorrhaphj', hemorrhoidectomy, total 
hysterectomy, and appendectomy were performed. The pathologic diagnosis on July 1, 
1942, was chronic endocervicitis with Nabothian cysts, leucoplakia of cervix, endometrium 
— late lutein phase, mild chronic metritis, chronic interstitial appendicitis. Histologic 
sections of cervix Avere partially covered by keratinized columnar and stratified squamous 
epithelium. At the region of the pale white plaque noted grossly, the stratified squamous 
epithelium sent a few short narrow pegs toward the deeper tissues. There was also a low- 
grade chronic inflammatory reaction associated with the above. 

The ninth case was Mrs. E. IM., aged 02 year.s, a white woman who was admitted with 
chief complaints of incontinence of urine and prolapse of the pelvic organs. These com- 
plaints were of six months' duration. There was relaxation of the perineum and a 
cystocele with a second-degree prolapse of a small uteru.s. Tl>e cervix was hypertrophied 
with a clean external surface. The operation on Oct. 10, 1942, was a Manchester anterior 
colporrhaphy, reiiair of enterocelc, amputation of the cervix, and a Hegar perineorrhaphy. 
The pathologic diagnosis was chronic endocervicitis and early leucoplakia w'ith keratiniza- 
tion. Histologically, the section was composed of stratified squamous epithelium which 
in one place was very thick and covered on the surface by keratin. A low-grade chronic 
inflammation was associated. The patient when last seen on Dec. S, 1942, was free of com- 
plaints. 

The tenth patient was .Jfrs. Af. II., aged 29 years, a white woman who was admitted 
•Tune 28, 1942, with a history of pain in the lower abdomen and back of five months’ dura- 
tion. The clinical diagnosis was chronic cervicitis. The operation on June 30, 1942, wa.s 
biopsy of the cervix and cauterization of the cervix. The laboratory diagnosis was leucoplakia 
of cervix uteri. Histologic sections of cervix showed a surface covered with a heavy layer 
of keratinized stratified squamous epitlicliuni. Tlie epithelium .showed papillary infoldings. 
There was an associated chronic inflammatory reaction. 

A second admission on Feb. 11, 1945, because of leucorrhea of six months’ duration re- 
sulted in a clinical diagnosis of leucoplakia of the cervix and postcauterization stenosis of 
the cervix. On Feb. 1.3, 1945, a biopsy of the cervix, cauterization of the cervix, and in- 
sertion of stem x’cssary were performed. Histologically, a section of the cervix again showed 
surface epithelium thick and heavily keratinized. The pathologic diagnosis was chronic 
endocervicitis. The patient ’s condition was satisfactory when last seen. 

The eleventh patient was Airs. A. S., aged 42 j-ears, a white woman who was ad- 
mitted Sept. 27, 1943, comiflainiiig of a low back pain of five years’ duration. An examina- 
tion disclosed a comidetc prolapse of tlie uterus associated with a cystocele, rectocele, and 
relaxation of the perineum. The cervix was lacerated and presented a zone of erosion about 
' the external os. The uterus was small. The patient had an anterior colporrhaphy (Alan- 
chester type) ; a Sturmdorf amputation of tlie cervix, and an Emmet perineorrhaphy on Sept. 
29, 1943. The laboratory diagnosis was leiicoidakia of the cervix with metaplasia. Histologic 
section .showed the surface epithelium to be thick and covered with keratin. It showed 
beginning proliferation of the deep layers at the external os where active metaxilasia wa.s 
seen. A low-grade chronic inflammation was pre.sent. When last seen April 3, 1944, tlic 
patient 's condition was satisfactory. 

The twelfth case is that of Mrs. E. 11., aged 71 years, a white woman who was ad- 
mitted .Tuly 35, 1945, with a chief complaint of protrusion of the pelvic organs from the 
vagina. An examination disclosed a third degree prolapse of the uterus and a relaxed and 
lacerated perineum with rectocele. The i>aticiit had had on Aug. 8, 1944, a W'atkins Interpo.si- 
tioii operation, an amputation of the cervi.x, and a Hegar perineorriiapliy. The pathologic 
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The fifth case was that of Mrs. M. S., aged 61 years, a white woman ^Yho w'as admitted 
with a history of vaginal bleeding over a period of twenty months without having had a 
pelvic examination. Slie had had three pregnancies, two of ■which were full term and one a 
miscarriage at five months. 

The examination disclosed the cervix to be three times normal size. The right side of 
the cervix was occupied by a granular, friable, freely bleeding, somewhat irregular mass wuth 
a narrow rim of normal-appearing cervical tissue surrounding it. There was induration of 
the base of each broad ligament, more marked on the left side. The uterus was enlarged 
to two and one-half times its normal size. The adnexa were not palpable. 

Histologic diagnosis on Sept. 12, 1936, was leucoplakia with early malignant degenera- 
lion. The section was covered by stratified squamous epithelium which w'as quite thick with 
broad epithelial pegs. The epithelium had broken through the basement membrane and was 
extending into the underlying tissue in many places. 

A second biopsy on Sept. 26, 1936, showed the same type of reaction. Tliere were 
applied to the cervix 2,400 mg. hr. of radium from Sept. 26 to Sept. 28, 1936. From Oct. 
2 to Oct. 4, !1930, 2,400 mg. hr. of radium were applied to the cervix. Excessive bleeding 
from the cervix followed this treatment. She had a repair of an incarcerated hernia on 
Jan. 7, 1937. 

The next admission "was April 13, 1940, witli a historj’^ of having had constant bleeding 
for four months. She was sutfering from a severe secondary anemia. The examination at 
the time of this admission revealed a plaque of apparent carcinomatous tissue in the upper 
vagina near the site of the cervix. The growth extended along the anterior vaginal wall into 
the bladder and through the pelvis forming a characteristic frozen type of pelvis. A biopsy 
was performed on April 16, 1940, which was reported squamous-cell carcinoma of the cervix. 
The section revealed irregular sheets of squamous epithelial cells growing in all directions. 
Mitotic figures ■were numerous. Small early pearl-like formations were present (atypical 
cornifying type). She received GOO r. onto the cervical site through the intracavitary cone 
and 2,400 r. externally over the pelvis. 

The patient was discharged to her home and lier condition was improved when last heard 
from in November, 1940. 

The sixth case was that of Mrs. V. P., aged 40 years, a white woman who was admitted 
June 18, 1941, with a history of right-sided pelvic pain and urinary incontinence. 

The examination disclosed an enlarged, cystic, bilacerated cervix with two small areas of 
leucoplakia which showed a positive Schiller test. Tlie uterus was enlarged and there was 
some thickening of the parametrium. On June 23, 1931, the patient had a dilatation and 
cauterization of the cervix and Sturmdorf amputation with a Manchester anterior colporrhaphy 
and perineorrhaphy. The microscopic diagnosis from cervical tissue was active metapla.sia 
of cervix, chronic endocervicitis with Nabothian cysts. The patient wdien last seen in the 
dispensary Aug. 28, 1941, wms in good health. 

The seventh patient was Mrs. M. A., aged 45 years, a -adiite woman wJio was admitted 
May 21, 1942, with a complaint of pain in the lower abdomen and menorrhagia. The latter 
complaint had been present for the previous sixteen months. Her mother and sister had 
had cancer of the breast. The patient’s breasts -u'ere negative. There was a firm movable 
mass in the pelvis reaching to three fingerbreaths below the umbilicus. The cervix uteri 
was lacerated, cystic, and showed the scars of two previous ofiicc cauterizations. On the 
left side of the angle of the cervix was an enlarged patch of white epithelium extending 
from the os to the periphery of the cervix. Tliis could not be scraped off readily. It was 
diagnosed as metaplasia or leucoplakia. Preoperativc diagnosis on klay 22, 1942, was chronic 
cystic cervicitis, questionable leucoplakia of cervix, leiomyomas of the uterus, and endo- 
metriosis of left ovary. The operation was biopsy of cervix, cautery amputation of cervdx, 
supravaginal hysterectomy, and left salpingo-oophorectomj". A microscopic section of the 
cervix showed in one area the squamous epithelium to be moderately thickened, sending long 
pegs of epithelium into the underlying tissue. The patient ^Yas free of evidence of pelvic 
disease on Nov. 16, 1944. A cystoscopic examination at this time was negative. 
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cent) out of these fourteen iDatients diagnosed as having leucoplakia of the 
cervix uteri developed carcinoma of the cervix at a future time. Two of 
these four patients ha^dng carcinoma of the cervix had this condition at the 
time of first biopsy. The series of cases given is small and consequently no 
positive accurate conclusions can be drawn. However, from following pa- 
tients having such lesions, it is our impression that a very definite relationship 
exists between leucoplakia of the cervix and subsequent malignant growth. 




Fig. 1. Fig. 2. 

Fig. 1 — Leucoplakia of the cervix showing thickening of the epithelium with retc peg 
formation and superficial areas of ulceration. Chronic inflammatory cells are seen beneath 
the epithelium. Very little keratin is present on the surface. 

Fig. 2. — Noncornifying squamous-cell carcinoma of the cervix with typical epithelial-cell 
architectural pattern in contrast to section shown in Fig. 1. 


Conclusions 


1. A pale or white, slightly raised, discrete, circumscribed area, appear- 
ing on a background of pale pink cervical mucosa should be regarded with 
suspicion. These areas can readily be detected with a naked eye, rendering 
the use of a colposcope unnecessary. All such areas should be biopsied. 

2. A leucoplakic lesion of the cervix is potentially malignant and should 
be regarded and treated as such. 

3. A blanched, thickened area of epithelium on the cervix is more sig- 
nificant in a patient during the reproductive period of life than following the 
menopause. 
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diagnosis on tlic portion of the cervix submitted was leucoplakia of cervix with mild 
keratinization and chronic cervicitis with ulceration. The histologic picture revealed the 
c.ontinuity of the stratified squamous epithelium to be interrupted by areas of ulceration 
containing necrotic tissue, hemorrhage, and polymorphoneuclar leucocytes. Tlie stratified 
squamous epithelium was thickened and keratinized. Lymphocytes had infiltrated the wall. 
In October, 1944, there develoi)ed an enteroeele which was repaired Oct. 31, 1944. Tlie 
patient has remained well to date.- 

The thirteenth patient is Mrs. E. W., aged 38 years, a white woman who was admitted 
Feb. 18, 1944, with a chief complaint of pain in the right lower abdominal quadrant and 
dysentery. The physical examination was essentially negative. It is noted that the cervix was 
nulliparous in type and presented a .small white area adjacent to the os which did not rub off. 
The uterus was retroverted and fixed. The adnexa -were tender and there were very tender 
nodules in the cul-de-sac. The findings were suggestive of endometriosis. The patient ran a 
moderate temperature. She had a leueocytosis and a rapid sedimentation rate. On March 15, 
1944, with a preoperativc diagnosis of chronic cervicitis (possible thrush infection), bilateral 
.subacute salpingitis, and cystic loft ovary, the following operation was performed: biopsy 
and cauterization of the cervix, bilateral salpingectomy, left oophorectomy and supra- 
cervical hysterectomy. At the time of operation, the above-mentioned whitish plaque in the 
surface of the cervix was considered to be due to a Monilia infection. A biopsy was taken 
from this point, a report from which is included in the following. At the time of operation 
both tubes were enlarged and surrounded by dense fibrous adhesions. The ovaries were cystic. 
The pathologic report was endometrium-follicular phase, chronic perimetritis, leucoplakia of 
cervix uteri with beginning surface carcinoma, marked chronic salpingitis and perisalpingitis, 
cystic follicles of ovary with chronic perioophoritis. The histology of the cervical biopsy 
showed thick keratinized surface epithelium with the cells in the thicker portions showing 
metaplastic changes. In the metaplastic areas the epithelial cells had taken on distinct 
pleomorphic changes, presenting a typical picture of a leucoplakia of the cervix with begin- 
ning surface carcinoma. No further treatment was given this patient and when last seen her 
condition was satisfactory. 

The fourteenth patient was Mrs. M. B., aged 52 years, a white woman who was ad- 
mitted March 26, 1945, with a chief complaint of a bloody vaginal discharge, which had been 
preceded by a period of amenorrhea of approximately eight months’ duration. The examina- 
tion was essentially negative, except for the pre.sence of a cystic cervix containing a polypoid 
mass. This mass completely filled the cervical os. A cholecystogram, March 30, 1945, dis- 
closed the presence of gallstones with a preoperative diagnosis of a cervieal cyst and 
cholelithiasis. The following operation was performed : dilatation and curettage, removal of 
cervical cyst, cauterization of cervix, and cholecystectomy. The laboratorj^ diagnosis on 
April 1, 1945, was endometrium-senile type, chronic endocervicitis with Nabothian cysts and 
beginning leucoplakia, and chronic cholecystitis with cholelithiasis. The cervix histologically 
showed surface epithelium which was thick in places and beneath which were areas of dense 
chronic inflammation. The patient at the time of last examination was in good condition. 

Summary 

Fig. 1 demonstrates a leucoplakia of the cervix uteri and presents a 
pither sharp contrast in the cellular architectural pattern to that shown 
in Fig. 2. The latter demonstrates a typical noncornifying squamous-cell 
carcinoma of the cervix uteri. The thick keratinized epithelium referred to 
many times in this report, together with an area of superficial ulceration and 
“rete peg” formation are shown in Fig. 1. For many years speculation con- 
cerning the relationship of leucoplakial epithelial thickening to subsequent 
malignant changes has existed. This relation.ship has not yet been proved, 
but in many eases certainly seems -to exist. 

In 103,685 gynecologic admissions, there were 14 eases diagnosed as 
leucoplakia of the cervix uleri. It is worthy of note that four (28.5 per 
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minutes. The supernatant fluid is discarded; the precipitate is ground up with 
five to ten c.e of N/10 sodium hydroxide. The mixture is centrifuged, and the 
supernatant fluid is poured into a test tube where it is neutralized with 20 per 
cent hydrochloric acid, using phenolphthalein as an indicator. 2.5 c.c. of this 
is then injected into the dorsal lymph sac of a male frog. The preparation of 
the concentrate takes less than one-half hour. The frogs were, at first, kept in 
individual covered glass dishes. More recently they are kept in covered glass 
funnels, having a diameter of five to six inches. In this way, the urine is 
collected in heaker.s, and it is very simple to catch a recently passed drop of urine 
from the funnel tip. If none iias been passed, disturbing the animal, or gentle 
handling, usually produces urinal ion. The urine is examined approximately 
every hour for four hours, or less if an earlier positive is obtained. Positive 
tests were occasionally obtained as early as forty minutes after injection, though 
no effiort was made to find out how early spermatozoa might appear in the urine. 
Contrary to the experience of Robbins and Parker, in a few instances, urine 
which contained no spei'matozoa at two hours were positive at four. While in 
most positive cases, the numbers of spermatozoa found were large, and frequently 
in aggregations as pictured by Robbins and Parker, there were a number of 
cases, particularly in very early pregnancies, where the numbers were very 
small, and the drops of urine had to be carefully searched under the microscope. 
The necessity for using more than one fi’Og, as suggested by both groups of 
previous investigators, is confirmed; occasional frogs which did not react were 
encountered, and quantitative differences in reactivity were frequently noted. 

Both previous reports stressed the fact that information was lacking aboul 
any possible seasonal variation in response to pregnancy urine. Both reports 
had dealt with winter frogs. Robbins and Parker speculated if special pre- 
cautions might have to be taken during tlie breeding season. Glass and Rnglv" 
have described for Rana pipiens a single annual maturation cycle for spermato- 
zoa, starting after the breeding season and completed in November. The mature 
spermatozoa are stored in the seminiferous tubules until release during the 
breeding season. Rugh® has ex])ressed doubt that sufficient numbers of spermato- 
zoa were available for release during the summer months to permit the use of 
the male Rana pipiens as a pregnancy test animal. However, their illustrations 
indicate that spermatozoa are present in the seminiferous tubules during the 
summer months; the results hereinafter described indicate that they are released 
under gonadotropic stimulation. The finst two reports dealt with results with 
winter frogs, when large numbens of stored spermatozoa are ready for release. 
The tests herein reported were run during the spring and summer. The im- 
pression has been obtained that in August the frogs emitted smaller numbers of 
spermatozoa following injection of pregnancy uiine. Almost never in August 
were aggregated nxnnbers of spermatozoa, as ]netured by Robbins and Parkei’, 
seen, and as had been so frequently seen in earlier months. 

One unex])ected soui'ce of error was encountered during the i)rogress of the 
investigation. The work was stalled during the breeding season when the sexual 
difference.s of the frogs were striking. As summei- approached, the dimorphism 
became less striking, and in some individuals it was difficult to be ceilain of the 
sex; in some instances errors were made. The male is characterized liy thicker, 
piginented thumbs, and the presence of air sacs, which usually inflate during 
croaking. To obviate this difficulty, as avcII as for the reasons cited by Robbins 
and Pai’ker, the frogs were sacrificed at tlie end of a test, and their gonad.s were 
examined. (Probably with greater experience, the erroi' of sexual differentiation 
will become very low. IMale frogs were ordered from the dealers; one of the t\yo 
dealers with wliom T have had experience has been much more succ(>ssful in 
.sending a very high percentage of male animals.) 



THE USE OF THE MALE LEOPARD FROG (RANA PIPIENS) AS A 

PREGNANCY TEST ANIMAL- 

Henry Brody, M.D., New York, N. Y. 

(From the Department of Pathology, Beth Israel Hospital) 

E arly in 1948, wntberger and Miller" briefly reported the nse of the male 
frog Eana pipiens in a test for pregnancy. They reported no false negatives 
in the first trimester of pregnancy, and no false positives when rising the urine 
from nonpregnant women and from men. Two hundred animals were used in 
the tests. As the technique described was simple, the test animal easy to obtain 
and relatively inexpensive, and the reported results extraordinarily accurate, it 
was decided to put the method to clinical test. 

Between March 3 and August 31, slightly over 100 urines from patients 
were examined. During the progress of this work, the paper of Robbins and 
Parker® appeared, reporting essentially the same results, using essentially the 
same technique as that described by Wiltberger and Miller. In 122 urines 
examined, they reported one false negative in 78 known pregnancies. Ten 
normal, menstruating controls and 34 eases of amenorrhea, negative by Fried- 
man or Aschheim-Zondek tests, were all frog negative. Galli-Mainini and 
others^' * have similarly used South American male toads. 

Technique 

As originaRy described, 5 c.c. of untreated morning urine were injected 
into the dorsal or lateral lymph sacs of two or more male frogs {Ratia pipiens). 
The frogs were placed in separate glass jars, and, two to four hours later, the 
accumulated urine was examined microscopically for the presence of spermato- 
zoa. The test animals were reused in four or five days. Robbins and Parker used 
essentially .the same technique, except that they filtered the urine, and took 
cloacal smears, beginning one hour after injection. They reported some of the 
urines toxic and killing the frogs before a positive reaction could be obtained. 
To obviate this, they suggested injecting the urine in divided dosage. 

At the beginning, I followed the technique as outlined by Wiltberger and 
]\Iiller, but very soon was discouraged by the number of animals killed by the 
injections. As it appeared that the volume of fluid injected might be a factor 
in the death of animals, it was decided to try a concentration-detoxification 
method. This has proved most successful. 

The technique used is as follows; 100 c.c. (if somewhat less is available, 
it is diluted to 100 c.c. with water) of morning urine is placed in a stoppered 
graduate, adjusted to pli 4 with 20 per cent hydrochloric acid, 5 c.c. of a hydrous 
aluminum silicate adsorbentf added, and the mixture well shaken by hand. 
It is allowed to stand for ten minutes, the supernatant fluid is discarded, and 
the rem ainder transferred to a centrifuge tube and centrifuged for about three 

’Part of the co.^t of animals was defrayed by a grant from the Gynecology Department 
Research Fund. 

t‘‘Adsormone,” purchased from Douis C. Herring & Co., Orlanda, Florida. Detailed direc- 
tions for its use accompany the material. 
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because the patient had begun to bleed. At this time, the frog test was negative. A rabbit 
test was not done. The patient subsequently aborted. Probably this should not be classified 
as a false negative. Placental death may have occurred previous to the second test. One 
patient on whom the frog test was negative and the rabbit weakly positive, on several 
occasions passed some decidual tissue, subsequently this patient aborted. 

Discussion 

The results herein reported confirm in essential details those previously 
reported with the male frog. There have been no false positive tests. A number 
of false negative tests were obtained, more than had been previously reported 
using either the male frog'^- ■ or male toad.^’ - However, the method was here 
put to more severe test inasmuch as the routine cases of hospital and office 
practice were utilized, and the more difficult clinical problems subjected to 
study. Examination of the false negatives show that all but two of them 
occurred after the last week in June. The Iwo early ones were a missed abortion 
in which the rabbit test was only ^veakly positive; and one very early pregnancy, 
in which a parallel rabbit test was not performed. It might well be that the 
false negative reactions in the later cases are due to the lesser reactivity of the 
frog during the early phase of the maturation cycle, when numbers of stored 
spermatozoa are presumably few. The observations of Glass and Eugh are 
based on very few' animals at each month of the cycle, and little information is 
available on the extent of individual variations. There have been numbers of 
instances, in confirmed positive cases, in which only one of the two frogs in- 
jected emitted spermatozoa under the stimulus of pregnancy urine. Further 
experience might teach that during the summer months, perhaps June through 
September, more than tw'O frogs should be injected, and perhaps also a more 
concentrated urine extract should be used. 

In spite of theoretical objections that the test w'ould not w'ork during 
summer months,-''’ it has proved most useful. It has been utilized as a guide in 
the handling of several eases of . sus])ected ectopic pregnane}', in w'hich the 
rapidity with w'hich an answ'er could be obtained was of clinical importance. 
In several instances, a test run in the forenoon gave an answer before an 
operation scheduled tentatively for early afternoon. I can confirm, from the 
experiences of several of our obsletricians and gynecologists, the prediction made 
b}' Eobbins and Parker that “the rapidity that it affords makes of the test an 
emergency procedure of possible benefit in difficult diagnostic problems.” 

The test is simple and inexpensive. The preparation of the urine and the 
injection of the frogs can be done by the average w'ell-trained technician. 
Spermatozoa, w'hen they are numerous, are unmistakable. 'When they are few', 
more experience is necessary for their recognition. Frogs are cheap, and the 
use of Adsormone adds little to the cost of the test. No special laboratory 
equipment is required. The frogs are stored in w'ire-mesh-covercd five-gallon 
discarded metal drums, and kept in or over a .sink. Water trickles through, and 
escapes from holes punched in bottom and sides. Frogs, as a rule, are kept for 
a week or less. During the .summer months, if they are kept longer, “red-leg” 
becomes a problem. The differentiation of sex, altliough in some animals 
difficult, is not too serious a difficulty if each frog is checked 1)y dissection after 
the test is completed. When one frog is negative, and the other a female, the 
test can be repeated very quickly. When frogs are certainly male (infialed air 
sacs), it is possible to utilize them again, as w’as done by Wiltbergcr and Miller. 
On several occasions, following a negative test, the same frogs were injected one 
to three days later with urine from known pregnancies, and positive tests w'cre 
obtained. I feel, however-, as stated above, that it is better to use frogs only once, 
and to sacrifice them after each test. 
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Results 

One hundred-fourteen specimens of urine (ti'om 104 individuals, including 
one male suspected of having a testicular tumor) were examined. Fifty-five 
positive frog tests were obtained, which were confirmed either by a Friedman 
lest or by clinical signs of pregnancy. Positive tests were obtained as early as, 
in one ease, the thirty-fourth day, in another, the thirty-seventh day of a cycle. 
In the formei’, a concomitantly performed rabbit test was negative; the frog 
test was very weakly positive; only rare spermatozoa were found in the urine 
of one of the Pvo frogs injected. The woman is clinically pregnant. In the 
latter, artificial insemination had. been performed on the fifteenth day, counting 
from the first day of the last menstrual period. In one ease a negative test was 
obtained on the 32nd day, and a positive one 21 days later. Contrary to the 
experience of Wiltberger and Miller, positive tests were obtained from women 
on the delivery table — catheterized .specimens removed immediately prepartum. 
In two instances, positive tests were obtained 3 and 6 days after passage of 
hydatidiform moles. 

Fort.y-eight negative frog tests were confirmed either by Friedman test, 
by surgical operation (laparotomy, h.v.sterectomy, or curettage) or by subsequent 
clinical course. Included is one ea.se, Avith last menstrual period fifteen days 
before, suspected of being an ectopic pregnancy, in which both frog and rabbit 
tests were negative. Curettage showed a late proliferative phase, but with a 
single focus showing decidua. A second frog test twenty-four days later was 
again negatwe; the patient Avas still amenorrheie, but there AA^ere no clinical 
signs of pregnancy, and this AA^as confirmed b.A’ the subsequent clinical course. 
One case perhaps deserves special comment. On July 36, the frog test Avas 
negative, AA'hereas the rabbit test gaA'e a questionable positive reaction. On the 
morning of July 20, the frog test AA'as repeated and Avas again negative. A 
hysterectomy performed that afternoon shoAA'cd no evidence of pregnancy. 

There remain to be discussed eleven false negative tests. Three of these 
represent pregnancies, probably too early to give a positive reaction. One Avas 
a young AA^oman Avhose last menstrual pei’iod Avas on March 28 ; the frog test was 
negatiA^e oil April 29 ; a repeat on May 20 AA^as positive. The .second case Avas in 
a 40-year-old Avoman Avith a very irregular menstrual history. Her last menstrual 
period Avas said to have been on March 23. A frog test on July 16 Avas negative; 
a simultaneously performed rabbit test Avas probably positive. A rabbit test 
said to have been performed one AA-eek before, had been reported as negative. 
A repeat frog test ten da.A^s later AA'as po.sitive. The third case Avas that of a 
Avoman AA'hose last menstrual period had been on June 25; the negative frog test 
Avas made on August 4, at aa-McIi time the Friedman test Avas positiA'c. A repeat 
frog test AA'ith urine collected on August 9 gave a Aveak positive reaction. 
Spermatozoa Avere found only in a .single sample of urine, entrapped in a bit 
of mucus. 

One .case occurred in a young woman who hi ought her first mine three days after she 
missed her first jieriod. She had a regular twenty-eight day cycle. Four days later, and 
seventeen days after tliat, repeat frog tests were run, which both were again negative. A 
rabbit test performed at the time of the last test was positive. Four days later another frog 
test was negative; two days later a spontaneous abortion occurred. 

There were two cases of negative frog te.st with positive rabbit test in wliich abortion 
occurred. One of these was a tubal abortion in which practically all the chorionic tissue had 
been destroyed by hemorrhage. Operation was done two days after the frog test. The 
abortion consisted of mostly necrotic placental tissue. 

In one patient with last menstrual period on May 28, on whom a positive frog test was 
confirmed by a positive rabbit test, performed on August .1, a repeat was done on August f) 



TOLERANCE TRIAL OF NEOSTIGMINE METHYLSULFATE 

IN PREGNANCY 

Crawford H. Hinman, M.D., and Charles C. Roby, Ph.D., Boston, Mass. 

(From the Boston Lying-in Hospital and the Department of Obstetrics, Harvard Medical 
' School ) 

C ONSIDERABLE controversy exists regarding the possible dangers arising 
from the use of neostigmine in the pregnant surgical patient and for the 
diagnosis of pregnancy. The present study was undertaken for the following 
purposes: (1) to determine wliether neo.stigmine meth 3 dsulfate’*^^ has an^’- effect 
on the course of pregnancy when administered to gravid women at various stages 
of gestation; and (2) whether the di-ug exerts an.v deleterious effect when used 
earh' in pregnancy as a diagnostic aid. 

Method 

Four groups of patients w'ere picked at randoin from the clinic of the 
Boston Ljdng-in Hosi)ital. The first group, numbering tw’^entj'’ eases, was com- 
])Osed of women in the seventh through the fouideenth w^eek of ijregnancy. 
'Phese patients received 2 e.c. of 1 :2,000 neostigmine methjdsulfate in- 
tramusculaid.v for three successive daj^s. This is the dosage schedule as out- 
lined for 'the pregnanej’- test.' The fir.st injection was given as the patient 
was visiting the iDrenatal clinic, and 'the second and thii’d injections were 
administered at home. 

The second, third, and fourth groups were composed of ten ])a1ients in the 
fourteenth through twent.v-seventh week, twenty in the twent.v-eighth througli 
thirty-fifth week, and twenty in the thirty-sixtii week through deliveiy. The 
latter three groups were not nece.s.saril.v noi'mal gravid i)atients, since their 
availabilit.v as subjects was becau.se the,v had been admitted to the hos])ital for 
various medical conditions. The onty patients specifically excluded in this 
stud.v were those showing signs of vaginal bleeding Avhere there was a possibilit.v 
of threatened abortion, premature sepai'ation of the normall.v implanted 
l)lacenta, or placenta previa. The majorit.v of these patients in the latter three 
groups received 1 c.c. of 1 :2,000 neo.sligmine met h.vlsul fate intramuseularl.''' 
at intervals of three hours for six succe.ssive doses, constituting a total of 3 mg. 
in fifteen houi’s. 

The fii’st group of twent.v cases had .seven ])atients wlio showed no snh- 
jective .symptoms or objcctiAv signs following neo.sligmine on lln-ee succe.ssive 
da.vs. Seven ]>atients ex])erienced minimal subjective symiUoins aftei' eillier 
their fiiM or second dose. None had an.v objective signs, i.e., change in blood 
]U’e.ssure or jnilse rate. Subjective .s.A'inptoms included slight dizzine.s.s, head- 
ache. nausea and vomiting, salivation, and diari'hea. Following each of the two 
injcction.s, four patients .showed the .same sywpiows of .slightl.v greater i?iten.sit.v. 
Thick tongue and difficult.v of .s])cech of a ti-ansient natui-e were noted in tAVO 
cases. 

One ])atient. Avho had diabetes mellitus, comj)lained of slight gagging 
sensation after the second injection, and flatulence folloAving the thii’d. An- 
other patient received tAVo injections folloAving Avhich she began to bleed. 

*N(>o.«lifrniino niftliyl.Kiilfatc In tlil.s .stiuly w.-i.s .snppliofl by HofTman-I.anocbo. Inc. 
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It has not been determined as yet if the test can be used for quantitative 
determination of gonadotropin. It may well be that the cyclic change in the 
seminiferous tubules introduces a variable which would make quantitative re- 
sults not possible, except perhaps in the winter months. 

Summary 

The successful use of the male common leopard frog, Rana piipims-, in a 
test for pregnancy, as described by Wiltberger and Miller, and Robbms and 
Parker, is confirmed. 

A modification of the method is described. This modification eliminates the 
killing of numerous frogs by “toxic” urines, which was early found a serious 
drawback to the performance of the test as originally described. 

.The test is reliable (no false positives), although some false negatives were 
found. The test may be used in summer as well as winter months, though it may 
prove necessary to use more frogs for each test in the summer, to allow for 
individual variation in reactivity. 

The test is inexpensive, and is sufficiently rapid to be of great value in 
clinical emergencies, as originally predicted by Pobbins and Parker. 

It is sufficiently simple so that it may be used even in the smallest laborato- 
ries without special equipment, or provision for care of animals. 

Acknowledgments; Jilr. Saul Suffer gave much help in the preparation of urines and 
the handling of the animals. I want to thank tlie several obstetricians and gynecologists who 
supplied urines from their private practices. 
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did not produce any notewortlij’- subjective symptoms or objective signs of an 
alarming nature. Forty patients have been delivered of tliirty-tbree infants 
who are living and well. Two infants died following delivery. There Avere four 
stillbirths, one a twin. Two patients underwent therapeutic abortion. Ten 
patients remain undelivered. 

Conclusions 

(1) Neostigmine methylsulfate can be safely used in the nonbleeding 
pregnant patient. (2) "When used in early pregnancy as a diagnostic aid, the 
drug does not interfere Avith normal gestation, but produced distressing signs 
in one patient. 

Reference 
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The biological lest ior pregnancy was positive. She was admitted to the hos- 
pital where a vaginal examination under etlier anesthesia indicated a normal 
pregnancy. There was no apparent cause for bleeding. On (luestioning, it was 
learned that three weeks previously she had received three daily injections from 
her family doctor which had resulted in vaginal bleeding on the fourth day. 
Her pregnancy continued and she was delivered normally at term. Fifteen 
patients of this group have been delivered of .sixteen infants who are living and 
well. Five patients are still undelivered with apparently normal pregnancies. 

The second group of ten cases had eight patients who showed no subjective 
symptoms or objective signs. One patient experienced nausea and vomiting 
and headache following the first or second injection, and a second had an 
exacerbation of an existing headache after three injections. Three patients of 
this group have been delivered. Two of the infants are living and well. The 
third was a sensitized Rh-negative patient. She was delivered of a .stillborn 
fetus, death being due to erythroblastosis of the hydrops tyjje. Two patients 
have undergone therapeutic abortion. Five are undelivered, three of these 
pregnancies being complicated by hypertension and albuminuria of a mild 
character. 

The third group of twenty cases had twelve ])atients who had no .subjective 
symptoms or objective signs. Seven patients had symptoms of varying in- 
tensity such as nausea, headache, warm flushing, dizziness, frequency, abdominal 
cramps and gas. None of these symptoms were of any magnitude, the most ])ro- 
longed being thirty minutes Avliile the majority were more transitory. In 
one of the three patients complaining of abdominal cramps there was the 
possibility that these were uterine in origin. One patient had no symptoms, 
but stained a minute quantity of blood on voiding aftei- the thii-d injection. 
None had any objective signs. Fifteen j^atients in this grou]) had been delivered 
of twelve infants who are living and well. Two infants died, one of marked 
prematurity. The other died of ateleeta.sis for no apparent cause. There was 
one stiflbirth resulting' from toxic separation of the placenta which occurred 
eight days following the neostigmine tolerance test. Five patients are unde- 
livered. 

In the fourth group of twenty cases, twelve patients showed no .s.vmptoms. 
Two of this group had objective signs with one showing slight staining following 
her third injection, and one patient vnth ruptured membi-anes hut no labor, show- 
ing a rise in blood pressure following the fir.st three injections. Three patients 
who were at term went into labor during the course of injections. Minimal 
signs were experienced in four cases, and one patient was uncooperative neces- 
sitating Avithdrawal of the drug after four injections. Twenty women have 
been delivered with nineteen infants living and well. There were two stillbirths, 
one a twin from a sensitized Rh negative mother, the othei- from a mother with 
severe pre-eclampsia. All of these patients in this group re])resented cither 
major or minoi- obstetric problems. 


Summary 

Seventy ])atients in various stages of j)regnancy ranging from the seventh 
week through delivery received intranuiscular injections of neostigmine methyl- 
sulfate. Twenty patients in the first trimester received 2 c.c. of 1 :2,000 on 
three successive days. There was no interference with normal gestation, and 
fifteen patients have been delivered of sixteen infants wlio are living and well. 
The five patients i-emaining undelivered arc following normal prenatal cour.ses. 

Fifty patients from the fourteenth week through delivery received 1 c.c. 
of 1 ;2,000 neostigmine methylsulfate every tlu’ce hours for six doses. The drug 
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most certainly reversible, since in all the reported recovered cases, the blindness 
and retinal changes disappeared completely. We were most interested in the 
sharp retinal reversals which occurred in the case to l)e reported and which 
incidentally paralleled marked general physical changes. 

Treatment 

It is generally recognized that the only hope these patients have for survival 
is prompt termination of the pregnancy as soon as retinal hemorrhage is recog- 
nized. Ballantyne has emphasized that the varying impairment of the visual 
fields which precedes gross hemorrhage may aid in determining an earlier and 
more opportune time for interruption before the patient is in extremis. Heroic 
supportive measures to establish a more normal blood chemisti-y are necessary 
])efore operative interference is attempted. 

Case Report 

Mrs E. M., a 34-year-ol(l, white, gravida ii, para i, was first seen by us in consultation, 
.Tune 20, 3946. Family history was negative. Past history was not unusual except for an 
episode of vomiting of three weeks’ duration following a normal pregnancy and delivery 
eleven years previously. This attack of vomiting ceased spontaneously and undiagnosed. His- 
tory of present illness indicated an amenorrhea since April 19, 194(5. Present pregnancy was 
uneventful until May 28, 1946, when she began to vomit daily. Vomiting followed no par- 
ticular pattern, had no relation to eating, was accompanied by nausea, and occurred as often 
as every half-hour. She had received classical but inadequate treatment for approximately t'vo 
weeks without improvement. Physical examination revealed an adult female in advanced .state 
of dehydration, partially comato.«e, with temperuture of 98.6 F., pulse of 90 per minute, res- 
piratory rate of 20 per minute, and blood pressure 130/70. Salient physical findings were 
those of an intrauterine pregnancy of 10 to 12 weeks’ duration witli moderate myofibrosis 
uteri, and advanced dilTuse hemorrhagic retinitis obscuring the disc and ve.ssels. The blood 
count revealed 9.1 Gm. of hemoglobin and 4,000,000 red blood cells. Tlie patient’s blood was 
type A, Kh positive. A Friedman test had been reported positive. A diagnosis was made of 
hyperemesis gravidarum, severe, with retinal hemorrhage complicating intrauterine pregnancy. 
Interruption of the pregnancy was advi.«ed as soon as the severe malnutrition and dehydration 
could be combatted. 

A vein was cannulized and, in the next twenty-four hours, the patient received 0,:'500 
c.e. of fluids intravenously, consisting of 1,000 c.c. of sixth molar sodium lactate, 5,000 c.c. 
of 10 per cent glucose in normal saline solution, and 500 c.c. of whole blood. Sodium 
Luminal, Gm. 0.3, was administered parenterallj- in divided doses. On the following da\' 
the patient was somewhat improved clinically. Ophtluilmoscopic examination revealed 
that, except for slight peripheral conge.stion, the dilTuse hemorrhagic retinitis of the previ- 
ous day had cleared. The optic discs were visualized and appeared normal. Normal 
arteriovenous ratio existed. No pinch crossings and no tortuosity of the ves.sels were 
noted. In view of the clinical improvement and with the establi.shment of relatively nor- 
mal blood and urine chemistry, it was decided to postpone surgery for another twenty four 
hours ill an elTort to improve further the operative risk. By the next morning, .Tune 22, 
1940, it became clear that the optimal time for surgery had passed. The patient was again 
comatose, retinal hemorrhage reappeared as before, the pulse rate rose to 96, and the blood 
pressure reached 140/80. Under sodium Pentothal and oxygen, with concurrent infu-'-don 
of whole idood and plasma, the uterus was emptied of a grossly normal ten-week fetus and 
secundines by dilatation and evacuation. The patient was so comatose that only 0.15 Gm. 
of sodium Pentothal were required. Intravenous therapy was continued for the next forty- 
eight hours. The most noteworthy fact in this regard was (he administration, over a 
twentv-four hour period, of 34 Gm. of sodium chloride. Even thit amount failed to increase 
the blood chloride level. Nothing by mouth was permitted during this period. Then 
followed a gradual transition to full diet. One other transfusion of 500 c.c. of whole blood 



HYPEREMESIS GRAVIDARUM WITH RETINAL HEMORRHAGE* 

Haery DAYiDsoisf Evans, Jr., M.D., and Allen R. Kannapel, B.S., M.D., 

Philadelphia, Pa. 

(From the Department of Obstetrics, Division of Women, Hahnemann Medical 

College' and Hospital) 

T he standard textbooks and medical literature exhibit a paucity of infor- 
mation regarding liemorrliagie retinitis in severe vomiting of pregnancy. It 
is the purpose of this paper to add one typical ease to the literature and to em- 
phasize that the high mortality associated with this condition can be lowered only 
])y earlier recognition and proper treatment, kloreover, it may serve to stress 
further Stander’s plea for routine examination of the eyegrounds in the early, 
as well as the late, toxemias of pregnancy. 

Since the first reported case by Erisman in 1890, Stander, Ballantyne, and 
others have brought the total reported cases to eleven, of wliich eight were fatal. 
This case brings the total to twelve, with a mortality of sevent 3 '--five per cent. 

Etiology 

The consensus of opinion is that a disturbance in the metabolism of the 
carbohydrate chain leads to dehydration, starvation, and incomplete oxidation 
of fatty acids. This may be a productive factor in the disease, but it is not 
clear what etiologic agent initiates the vomiting. More recently. Smith and 
Smith have cleaiiy demonstrated the presence of a toxin, euglobulin, in pa- 
tients suffering from pre-eclampsia and eclampsia. Perhaps further research 
will reveal a similar or identical toxin inherent to the pathogenesis of early, 
as well as late, toxemia of pregnancy. Such a toxin is a plausible explanation 
for the pathology and response to termination of the pregnancy. 

Symptoms, Signs 

The usual progression of events in severe vomiting of pregnancy is vomiting, 
weight loss, deh^^'dration, blurring of vision, hemorrliages into tlie retina, some- 
times generalized petechial hemorrhages, and death. 

The almormal chemical changes in the blood and urine of these patients are 
reflections of dehj’dration, starvation, incomplete oxidation of fatty acids, and 
tissue destruction. Dieclunann and Crosseh report no marked urine changes 
except decreased chlorides and increased ammonia nitrogen. Peekman, Dieek- 
mann, Crossen, and Schjott-Rivers report the blood changes as a definite in- 
crease in nonprotein nitrogen, uric acid, and urea, a decrease in chlorides and 
little change in the carbon dioxide combining power. The blood sugar does not 
seem to be greatly changed. 

. . Pathology 

The characteristic retinal changes are; frequent occurrence of papilledema, 
absence of exudates, lack of arteriovenous compression, noimal arterioles, flame- 
shaped hemorrhages on, or adjacent to, the optic disc, and loss of vision out of 
proportion to the fundal changes. Ballantjme in his report cites four cases, in 
addition to his own, in support of his thesis that the initial disturbance is a cen- 
tral scotoma and papilledema followed bj”- acute bulbar neuritis with blindness 
and retinal hemorrhage as the final stage. "Whatever these changes, thej’- are 

•Presented at a Meeting o£ the Philadelphia Obstetrical Society, Feb. 5, 1948. 
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HEMANGIOENDOTHELIOMA OF THE UTERUS- 

J. Stanley Cohen, M.D., F.I.C.S., Helen Ingleby, M.B., M.R.C.P., and 
Joseph Gayl, M.D., Philadelphia, Pa. 

(From the Department of Obstetrics and Gynecology, Jewish Hospital) 

T umors of blood vessel origin are believed to arise from previously formed capillaries, 
somewhat in the same manner as those produced in granulation tissue. The endothelial 
cells of these capillaries sprout to form solid cords which then become canalized. 

Tumors of blood vessel type can- be benign or malignant. Benign tumors are called 
angiomas and may be of capillary, cavernous, or venous tj'pe. They are very common, 
widely distributed throughout the body, occur in all ages, and are histologically character- 
istic of their type. Malignant tumors are called hemangioendotheliomas. They are quite 
rare — in occurrence and difficult of diagnosis. As far as we know, only one other case of 
this type has been reported as having occurred in the uterus. 

Mrs. F. G., a 47-year-old white woman, comiilained that her menstrual periods, which 
ordinarily occurred regularlj' every twenty-eight days, were now, during the past- two 
j-ears, occurring everj’ twenty-one to twenty-two days. The periods lasted fiv’e days, were 
of moderate amount and painless. She was gravida iii and para iii (children fourteen to 
twenty-six). 

The past historj’ revealed the occurrence of pneumonia in 1920. In 1932, the ap- 
pendix was removed and a cystic left ovary was resected. 

The vulva and vagina were normal. The cervix was cystic. The uterus was small, 
antoflcxed, and mobile. The left tube and ovarj' were normal. Right adnexa were firm 
and fibrotic (scarring). Rectal examination negative. 

Urine; pH G.5, albumin 0, sugar 0, specific gravity 1.020. Microscopicall}', 0 to 1 
white blood cell, 1 to 2 epithelial cells. Pregnancy test: negative. Complete blood count: 
hemoglobin 14.G Gm., red blood colls 4,900,000, -udiite blood cells 10,100; neutrophiles 71, 
leucocytes 25, monocytes 3, eosinophiles 1 (filamcnted 67, nonfilamented 4). Blood sugar; 
SO mg. per cent. Blood urea nitrogen: 9 mg. per cent. Blood type: 0. 

Sept. 14, 1945, a diagnostic curettage was done and demonstrated the presence of the 
tumor below described. 

Sept. IG, 1945, a total hysterectomy and bilateral salpingo-oophorectomy were done 
under fractional spinal anesthesia. The organs were small, free in the pelvis, and not 
bound down by adhesions. The removal was uncomplicated, and the postoperative course 
uneventful. 

Pathologic Peport . — The first specimen consi.sting of endometrial scrapings was unlike 
anything we had previously encountered. The fragments were large, hard, and pale and 
where the endometrial surface was visible it was finely nodular. The second specimen, 
two days later, consisted of uterus, cervix, tubes and ovaries. The uterus measured 9 by 
5 cm., the wall 2.5 cm. At the right cornua was a hemorrhagic mass 2.5 by 1.5 cm., a blood 
cyst within the tumor extended to within 2 mm. of the peritoneum at the fundus. A 
myoma, the size of a pea, was found in the anterior wall. The lining had been thoroughly 
curetted. 

The tubes and ovaries showed nothing remarkable either grosslj' or microscopically. 
2Iicroscopic examination, uterus: In all, eight pieces were taken for paraffin embedding, 
four from scrapings, three from the tumor and adjacent muscle, and one from the uterine 
wall above the internal os. They were stained with hematoxjdin and eosin and with 

•Presented at a meeting of the Philadelphia Obstetrical Society, Oct 2, 1947. 
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■was given on June 28, 1946. Xormal vision returned slowly over a period ot days. The 
patient "vvas discharged July 5, 1946. At this time and on suhseejnent follow-up visits, she 
exhibited no residual occular or cardio-vaseular-renal pathologic findings. 


Summary 

This case presents tlie characteristic findings of severe liyperemesis Avith 
retinal hemorrhage except that, due to the comatose condition of the patient, 
visual disturbances could not be evaluated. It also illustrates the common pit- 
fall of allowing temporary improvement to give one a false sense of security. 
We feel that, had she died, Ave might ha Am been .severely eiitieized for not inter- 
rupting the pregnancy tAAmnty-four hours earlier. We cannot comment on the 
retrobulbar neuritis and other changes AAdiich Ballantvne indicates precede gross 
hemorrhage, inasmuch as aat did not see the patient until retinal hemorrhage 
had deAmloped. We concur AAuth Slander that the hemorrhage is due to increased 
capillary permeability, associated AAUth profound physical and chemical changes 
secondaiy to dehydration and inanition. The.se change.s are reversible and not 
associated AA’ith permanent occular or cardio-vascular-rcnal damage. The etiol- 
ogy remains obscure. Prompt termination of the pregnancy resulted in com- 
plete reeoAmry. 
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Kig. 2. — Hemangioendothelioma of the uterus showing endometrium replaced by tumor. XlOO. 

■'’N 




i.'ii, Hemangiocndotlielioma of the iitcru.s .‘•howing rajrillarj formation X200. p'oote.-r 

' ■ reticulum .stain. 
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Foote’s reticulin stain. Seven of the sections included Tvhat would normally have been 
endometrium. In only one, that from above the internal os, were occasional endometrial 
glands found. Everywhere else, the endometrium was completely replaced by tumor. The 
tumor consisted of small irregular cells. Many were somewhat elongated, and here and 
there thej’’ could be seen to resemble the endothelial cells of blood vessels. The tumor was 
traversed by enormous numbers of capillaries lined by endothelial cells which in most 
places were obviously tumor cells. The cells tended to lie very close together; often the 
nuclei overlapped toward the lumen, sometimes they were heaped up so as partially or 
completely to occlude the vessel. Here and there they had a whorled arrangement. Many 
giant cells consisting of clusters of nuclei were seen. Hemorrhages were numerous. 



The reticulin stain showed characteristic capillary anastomoses which in the hematoxylin 
and eosin sections were obscured by the tumor cells. The tumor presented a well-marked 
reticulin framework in all the sections stained. 

Diagnosis . — ^Hemangioendothelioma malignum. 

Discussion 

The gross and microscopic pictures leave little doubt that we are dealing with a malig- 
nant tumor. Stout gives as criteria for malignant, hemangioendothelioma: first, the for- 
mation of atypical endothelial cells in greater numbers than are required to line the vessels 
with a simple endothelial membrane; and, second, the formation of vascular tubes with a 
delicate framework of reticulin fibers and a marked tendency for their lumina to anastomose. 
Both these criteria are fulfilled in our tumor. Grossly, infiltration of the endometrium was 
widespread and obvious. Infiltration of muscle was certainly present. We attribute the lack 
of metastases to the fact that malignant tumors of the uterus, especially of the fundus, tend 
to metastasize relatively late; and, second, that in this case the uterus was removed before 



ABSENCE OF TUBE AND OVARY, CONGENITAL OR ACQUIRED 

Eugene T. R. Stone, M.D., P.A.C.S., Pottstown, Pa. 

(From the Department of Gynecology and Odstetrics, Pottstown Hospital) 

T his patient was operated upon by tlie writer when in charge of the Gynecological service 
at a Veterans Administration Hospital, and is reported because it presents an etiological 
problem not conclusively solved and an unusual operative finding which has not been given 
much attention in textbooks or the literature. 

Congenital abnormalities of the vagina and uterus are not uncommon by contrast with 
abnormalities of development of the urogenital system and the development of the Mullerian 
ducts and their subsequent fusion from the caudal portion cephalad, starting at the Mullerian 
tubercle, will account for the more frequent development of abnormalities in the vagina and 
uterus. Congenital absence of an ovary is not common, i but does occur, as may also accessory 
ovaries. Embryologically there is little or no reason for absence of a tube to be accompanied 
by absence of the corresponding ovary, since the ovary develops from the celomic mesothelium 
and underlying mesoblastic stroma quite apart from the Mullerian duct which arises as a 
tubular invagination of the cells lining the celom, the orifice of the invagination remaining 
patent to form the abdominal ostium of the uterine tube.2 

Whether the case to be presented is one of congenital absence of the tube and ovary 
or of later acquired absence due to an inflammatory process is not determined. 

History. — The patient, A. P., white, aged 22 years, single, was admitted with a com- 
plaint of irregular bleeding and pain in the right lower quadrant for the past one and one-half 
years. Menarche at 15 years, regular in character, every twenty-eight days, but with a moder- 
ate flow for only one day. Metrorrhagia in March and April, 1947. 

One and one-half years ago, while on duty in the Womens Army Corps, the patient noticed 
pain when walking or on exertion. A tentative diagnosis of a cyst of the right ovary was 
made at an Army Hospital, though opinions diifered. She was discharged, unoperated upon, 
but experienced intermittent pain. Although periods had always been regular but of only one 
day’s duration, she flowed from March 22 for eight days and then irregularly until April 22. 
While flowing excessively in March and April, 1947, the patient states that she had fever. 
She has had a wdiite vaginal discharge, nonitching, for the past year. 

This patient had an abortion in October, 1946, at the fourth month of gestation. Tin's 
was followed by peritonitis for which she was treated at home with penicillin and medicines. 
Slie was in bed for one month. 

Physical Examination. — Vulva negative. Vagina: frothy, yellowish white discharge. 
Cervix in axis of vagina, erosion of posterior lip, os small. Corpus: 4 cm. in size, dextro- 
rotated and anterior, normal consistancy, regular outline, limited motion. Adnexa: on the 
right side there is a diffuse, fender mass, circa 4 to G cm., narrower at the cornual end, the 
0 %’arv cannot be differentiated. Left adnexa: no tubal thickening, ovary small. 

Laboratory. — Urinalysis, blood count, bleeding time, coagulation time normal. Sedi- 
mentation rate 9 mm. per hour. Blood chemistry normal. Serology negative. Cervical cul- 
ture and smear showed Ddderlein’s organism predominating. Urethral culture showed 
diphtheroids, nonhemolytic Staphylococcus aureus and CoUform bacillus. Trichomonas 
vaginalis present. 

Impression. — (1) Chronic salpingitis or (2) possible ovarian cyst, right. 

Operation and Findings. — Under general anesthe.sia, through a midline incision, the 
abdomen was opened. The right tube was the site of a chronic salpingitis, manifested chiefly 
bv an enlargement of the ampulla and fimbriated end. The fimbria were closed, and the outer 
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there had been symptoms attributalde to the tumor’. The diminished intermenstnuil time or 
shortened cycle cannot be attributed to the presence of a tumor, but rather to a beginning of 
menopause. 

The patient has been examined repeatedly since the operation, and so far, has been 
found to be in excellent condition. She is active and working regularly without any com- 
plaints. The last pelvic examination, done July 25, 1948, showed a normal vulva and vagina. 
The vault of the vagina was held high; there was no evidence of a prolapse. The uterus, 
both tubes, and ovaries were absent. No pelvic or rectal p.athology was felt. 
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Accordingly, we must assume that both tube and ovary sloughed and were absorbed or that 
both were congenitally absent, and the writer believes sloughing the most likely cause, but 
the history denies the expected xu-evious severe illness. 

The author regrets that a complete urological study was not made to rule out possible 
congenital urinary anomalies which might' have been found if the absence of the tube and 
ovary were congenital in origin. 
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half of the tube was enlarged and nodular, with some fine adhesions to the right ovary, which, 
however, appeared free of infection and normal. On the loft side there was no evidence of 
ovarian tissue. A small tliickening about 1 cm. in length, with a closed blunt end extended 
from the left cornua and was tho only evidence of a left tubal structure. On the floor of the 
pelvis, anterior to tho anterior leaf of the riglit broad ligament, a hard somewhat yellowish 
plaque was seen. This measured about IG mm. by 12 nun. by 3 mm. This was attached to 
the pelvic peritoneum by a few fine adhe.sions, and was readily lifted otT the peritoneum. The 
corpus uteri was small, firm in consistency, and regular in outline, infantile in tjqie, 3 to 3’A> 
cm. in length, and the cervix about 4 cm. in length. 

A right salpingectomy, panhystcrcctomy, and appendectomy were performed. 

Pathologic Peport. — Gross: The specimen con.'-isted of uterus and cervix with the right 
tube attached. Tho uterus was small, measuring 7 cm. in length and 4 cm. in maximum di- 
ameter. Tho wall measured 10 mm. in maximum thickness and was lined by a thin layer of 
pale translucent endometrium. The cervix was not remarkable. The right tube measured 
9 cm. in length. The lateral extremity was reflected back and adherent to the ampulla, the 
tubo in this region measuring up to 1 cm. in diameter. The fimbriated end appeared closed, 
and was covered over by adhesions. In the left cornual region appeared a slight projection 
of nondescript tissue which had been previously cut through. Also submitted was a flat 
discoid calcified structure, 20 by 13 by 3 mm. An appendix 7 cm. in length was also sub- 
mitted and was iiot remarkable. 

Microscopic . — Sections of the uterus disclosed a nonsccretory type of endometrium with 
regular glandular pattern. The myometrium was of less than normal thickness, but not 
otherwise remarkable. The endocervix showed a mild chronic inflammatory infiltration. Sec- 
tions of tho right tube displayed thickened, adherent plicae with a diffuse infiltration of 
lymphocytes, plasma colls, and cosinophiles, involving all the coats of the wall. A similar 
infiltration was noted in tho left cornual region in the stump of tissue seen here grossly. The 
appendix was patent, and its wall showed mild Ijuiiphoid hj-perplasia. Sections of the de- 
calcified loose body from the pelvis disclosed a thick hyalin capsule suggesting that the 
structure represented a lymph node. Tlie enclosed material was granular or amorphous with 
numerous acicular clefts, indicating the presence of lipids. No other tissues or structures were 
identifiable. Studies of this material failed to offer a reasonable explanation for absence 
of tho left tube and ovary. The loose body appeared to be a calcified Ijunph node rather 
than an ovary or a lithopedion which had been considered. 

Diagnosis . — Chronic salpingitis, hypoplasia of the uterus, follicular type endometrium, 
chronic endocervicitis, chronic Ijanphoid appendicitis, calcified lymph node (tuberculous?). 

Comment . — Tho previous surgical removal of the left ovary and outer portions of the 
left tube is ruled out by tho fact that this patient had not been operated upon eitlier per 
abdomen or per vaginum if one can exclude the previous abortion which was performed by 
either a nurse or miduife, was of only a few minutes’ duration and performed at home. 

The possibilitj* of the absence being accounted for by sloughing of the ovary and most 
of the tube, as a result of an biflammatory process, cannot at present be denied and seems 
not too unlikelj', though the history gives no indication of a previous severe salpingoophoritis. 
That this patient had a salpingitis prior to her abortion is obvious, but close questioning 
gave tho impression that it was not of great severity and was misdiagnosed while in the Army 
as a small ovarian cj’st — scarcely a likely mistake if tho infection were severe enough to cause 
sloughing — furthermore the symptoms and findings at all times were purely right-sided. Now 
considering the possibility that the sloughing occurred post abortal, we must note that the 
“peritonitis” was not severe enough to require hospitalization, and the patient insisted that 
during this illness her pain was entirely right-sided. 

Tho hypoplasia of the uterus which was definitely infantile in tj'pe, the cervical portion 
being longer than the corpus, casts a shadow on the diagnosis of a previous pregnancy. 

At the time of operation and when examined grossly by the pathologist, it was thought 
that the calcified plaque was a calcified ovary, but tissue examination did not bear this out. 
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It was decided to deliver the patient at once by section through a low classical 
incision. It was thought that this would be the best approach from which to enlarge a uterine 
incision should the unusual size, shape, oi position of the fetus so require. Fortunately this 
was not the case. The abdominal head was delivered with ease, the pelvic head followed 
readily, as did the rather broad torso, all w'ith a minimal amount of manipulation. The placenta 
detached spontaneously and the patient’s convalescence was optimal. 



Fig. 1. — UnUimbilical-dibiachi-diccphalic monster immediatoly post partum. Death ensued 

within the. hour. 

The monster lited for about an hour, dying just as an electrocardiogram was being 
attempted. Autopsy was allowed. 

Autopsy Findings . — The body was that of a robust male infant with two well-shaped 
heads and necks set on a i-ingle pair of soinowhat broad sbouldeis. The duplication began 
pectorally, the superior skeletal abnoimality being a V >-liapcd bone winch seemed to be fused 
from scapular anlage. Clavicals were not found. 

Two well differentiated vertebral columns continued down to the sacra and were held 
together, at each rib-level, by a small mutual rib joining the two \ertebra so that a large 
thoracic cage was formed by the lateral ribs of each side and the bridging element. 

The duplication was even more remarkable interiiallj. The anatomic structures normallv 
found in the throat and the superior mcdia'-tina were present and duplicated. The thymus in 



UNIUMBILICAL-DIBRAOHI-DICEPHALIC MONSTER; ROENTGENO- 
GRAPHIC DIAGNOSIS IN UTERO, DELIVERY BY LOW 
CLASSICAL CESAREAN SECTION- 

Josi*:pH V. D'Agostino, M.D., Cyril, 1\L Levin, j\LD., and 
Harold R. Wainerdi, M.D., Brooklyn, N. Y. 

(From the Ohstetricnl Department of the Staten Island Hospital, Staten Island, N. Y.) 

O RDINAMLY the delivery of a monster is not of sufficient interest to warrant report. 

However, we have not been able to locate any other instance of the diagnosis of a 
monster of this type in utero and of its subsequent delivery by section under circumstances 
so favorable for the mother. Indeed certain authorities, notably DeLee, say that this has 
never taken place. 

The usual sequence of events in this obstetric dilemma is for the diagaiosis to be enter- 
tained only when labor has been long in progres.s, and the second stage does not develop) as 
expected. After such expo-sure to exhaustion and to manipulation, it is not surprising that 
operative procedures, whether destruction or cesarean, are attended with high maternal 
mortality. 

We feel that the sensational aspects of this problem are less important than the practical 
problem of diagnosis of monsters, the delivery of which by the vaginal route is obviously 
fraught with the gravest maternal consequences. A careful search of the usual sources has 
revealed no other instance in which a full-tenu mon.ster of the uniundrilieal-dibrachi-dicephalic 
type has been diagnosed by prophylactic roentgenography while yet in utero so that cesarean 
section might bo truly elective in every sens-e of the word. 

We wish also to emphasize the relatively ati'aumatic experience this patient has had, as 
compared with other cases reported in the literature. Her sui'gical risk was minimal and lier 
psychic trauma does not seem to have been great enough to discourage her from trying to be- 
come pregnant again. 

History. — Mrs. J. O., ii white married ])riiniparous female, was first .'•een (.T. D’A.l 
on March 1, 1947. Her history and her phy.sical findings were consistent with those of a two 
months ’ pregnancy. 

Prenatal findings continued to be entirely normal until about three weeks before the 
expected date of confinement. At that time abdominal palpation suggested the diagnosis 
of a twin pregnancy. Two masses, the size and consistency of which suggested (in a parous 
woman near term) that they were heads, were clearly made out. One was at the pelvic inlet 
in a position consistent with the last month of pregnancy, the other, apparently of equal size, 
was in the lower left quadrant, somewhat out "towards the flank. 

The patient was then referred for roentgen studies. The radiologist (C. M. L.) made 
the startling diagnosis of a dicephalic monster on the basis of extensive studies. At the 
time (Sept. 8, 1947) he commented; " Exaniiiiation of the abdomen in the anteposterior 
and lateral projections reveals a twin pregnancy, in the third trimester, one fetal head 
overlying the pelvic fossa and the other close by in the niidabdomen. Because of the un- 
usually close approximation of the fetal vertebral columns, particularly in the lower dorsal, 
lumbar and sacral areas, right and left po.sterior oblique exposures were then made. These 
bear out the constant close approximation of the vertebral columns, revealing only one 
fetal pelvis, one pair of lower extremities and one pair of upper extremities. 

“The maternal pelvis of the gynecoid type and normal in appearance. 

“ Conehision : Eadiologically viable twin pregnancy conjoined from thoracolumbar region 
distally to a single pelvis.’’ 
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(The other organ systems wore investigated hut were in no way remarkable.) 

Extreme care was taken to spare the mother reference to a “two-headed monster” and 
to keep tlie wliole episode as emotionally flat for her as was possible. She has later been able 
to accept a frank statement about the nature of the infant born to her; that she had “twins 
which were joined’ at the trunk” and which had not survived. 

Summary 

A primiparous white female was thought to ’have a twin pregnancy. Koentgenognipliic 
studies revealed the presence of conjoined twins which were delivered by elective low-classical 
cesarean section. The monster lived but an hour. The mother’s convalescence was not re- 
markable. 

While only of remote value in obstetric diagnosis, this case report illustrates the value 
of roentgen studies in all cases in which any deviation from the usual is suspected. We con- 
sider these studies to be particularly indicated before decision for elective cesarean section 
is definitely made. 

We are indebted to Dr. Charles E. Kingsley, Jr., for advice and suggestions and to Dr. 
Madeline Penke, Pathologist, who performed the necropsy. , 
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eacli neck was normal, but displaced laterally somewhat. Equal duplication ceased at the level 
of the stomachs. The right esophagus emptied into a small stomach situated below and 
behind the large single liver. The left esophagus and a left stomach were of the type 
usually seen.. The pylora of the stomachs gave onto a- double-barrelled duodenum and jejunum, 
the right element being somewhat smaller and less well defined. The duplication of the 
ileum was more distinct, each having a small mesentery split off the attachment to the 
posterior abdominal wall. The cecal-anal bowel was single and not remarkable. 



Figr. 2 Postmortem roentgenogram. 


In the thorax each trachea connected with a complete set of lungs crowded into its 
respective side of the cage. There were two hearts. One, sinistrad, was not remarkable except 
I>erhaps that the aortic arch arising from it was somewhat thinner than usual. Tlie pulmonic 
artery went to the left set of lungs. The second “heart-'' was dextrad, bilocular, about the 
size and shape of that of a domestic fowl. From its apex it was attached by a nonpatent 
fibrous cord to the right auricle of the left heart. From its auricular aspect arose a delicate 
aorta, tho arch of which was poorly defined and the pulmonary artery of which was directed 
towards the right set of lungs. 

Tho liver was single, perhaps somewhat largo, but remarkable only for the presence 
of two gall bladders and two biliary duct systems, each of which led to its respective duodenum. 
The pancreas was duplicated, that associated anatomically with the right stomach was some- 
what smaller. 
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SIMMONS AND ELLIS 


Am. J. Obst. & Gyiicc. 
March, 1949 


At autopsy twin boy No. 1 (0. G. H. Path. No. 46-198) weighed 1,680 grams. There 
was complete atelectasis of the posterior and basal portions of both lungs, with scattered 
atelectatic areas throughout the remainder. The brain weighed 210 6m., and showed vascular 
congestion of the W'hite matter mainly in the parietal lobes, and hemorrhagic infiltration of 
the choroid plexus. Microscopically there wmre large atelectatic areas, and areas of emphy- 
sema, in the lungs. The brain and spinal cord revealed no evidence of poliomyelitis, but 
did show degenerative anoxic changes of the nerve cells of the cerebral gray matter, particu- 
larly in the thalamus, with multiple petechial hemorrhages in the cerebral white matter. The 
pathologic causes of death were prematurity and atelectasis. 

Twin boy No. 2 (C. 6. H. Path No. 46-188) weighed 1,660 grams. Cyanosis of the 
body surfaces was pronounced. There were subepicardial hemorrhages around the great 
vessels at the base of the heart. The brain showed meningeal hyperemia. Microscopically 
there were small epicardial hemorrhages which reached into the myocardium. Most of the 
lung alveoli were unexpanded, although some w'ere partially dilated with fluid, . blood, and 
numerous epithelial cells. Bronchioles contained similar material. There was no microscopic 
evidence of inflammatory alteration of the brain or spinal cord due to poliomyelitis. Path- 
ologic causes of death were given as prematurity, bilateral atelectasis, and focal hemorrhages 
into the heart, lungs, kidneys, and thymus. 

t 

Case 2. — (C. G. H. No. 74580) Mrs. L. S., a 23-year-old white gravida iii, para ii, was 
admitted to Colorado General Hospital on Aug. 21, 1946. Her last menstrual period had 
occurred in December, 1945. Her admission complaints were of aching in the neck and 
shoulders of thirty-six hours' duration, and a throbbing headache for twelve hours. There 
had been some diarrhea for t4vo days, and the patient complained mildly of generalized weak- 
ness. She had had twm previous term pregnancies with normal deliveries and uneventful 
puerperia. 

Physical examination revealed a well-developed young woman who did not appear to 
bo acutely ill. There was some flattering of the spinal muscle mass in the thoracic region. 
Nuchal rigidity was moderate. Deep tendon reflexes were normal. The abdomen was dis- 
tended by a gravid uterus estimated to contain a fetus of about thirty-four weeks' gestation, 
in left sacroposterior position, unengaged. The fetal heart tones were loud and regular 
at 140 per minute in the left lower quadrant. 

Pertinent laboratory findings w'ere confined to the spinal fluid which contained 420 
cells per cubic millimeter with a differential count of 50 per cent polymorphonuclears and 
50 per cent lymphocytes. Spinal fluid chemistry sho4Yed 64 milligrams per cent sugar and 
55 milligrams per cent protein. Admission diagnoses were: acute anterior poliomyelitis and 
uterine pregnancy, undelivered. 

The patient’s hospital course w-as good for tlie first forty-eight hours. After this inter- 
val she began to show respiratory distress with increased voluntary effort, and beginning 
cyanosis of the extremities. Eespiratory distress increased, and fifty-six hours after admis- 
sion she was placed in a respirator and given endotracheal oxygon. During the following 
five days there were no changes in her condition. There was never any evidence of fetal dis- 
tress on repeated examination. On her seventh hospital day she became critically ill, willi 
fever of 104° F., and periods of coma. She manifested involuntary coarse twitchings of the 
facial muscles. Pulmonary congestion with basal rfiles and tracheal rattling developed, and 
shortly after this, she expired without ever having been removed from the respirator. 

Postmortem cesarean section was immediately done using the classical technique. A 
viable female infant weighing approximately 2,800 Gm. was delivered within thirty seconds 
after the maternal death. The infant was limp and cyanotic but, w-ith mild stimulation and 
suction, began to erj' lustily. Her condition w.as quite good, despite occasional spasmodic 
twitchings of the c.xtremities which appeared eight hours after birth and persisted for the 
next three days. There was never any evidence of central nervous system disease on repeated 
examinations. She was kept under observation in the hospital for twenty-five days. On 
discharge she had gained 1 pound, 2 ounces, and she was taking an evaporated milk formula 
well. Since then she has been followed in the outpatient clinic, and continues to do well. 



POSTMORTEM CESAREAN SECTION AFTER DEATH 
PROM BULBAR POLIOMYELITIS 

Report of Two Cases With Living Infants 

Jack M. Simmons, Jr., M.D., and Herbert B. Ellis, Jr., M.D., Denver, Colo. 

(From ilie Depariments of Oistelrics and Pediatrics, University of Colorado Medical Center) 

A STUDY of the literature fails to reveal any report of j)ostmorteni cesarean section on 
pregnant women dying of poliomyelitis. It is the inirpose of this paper to present two 
such cases, both of which produced living children. 

’ Case Reports 

Case 1. — (C. G. II. No. 74385), Mrs. F. C., a 31-year-old, white, gravida viii, para vii, was 
admitted to Colorado General Hospital on Aug. 8, 1946. Her last menstrual period had 
occurred in January, 1946. Her admission complaints were of neck pain of two days’ dura- 
tion, and of dull precordial pain for about the same length of time. She ha.d vomited once. 
There had been numbness and tingling of the left hand for several hours. Seven previous 
])regnancies and deliveries had all been uneventful. Additional relevant history was that one 
of her six living children had died of acute anterior poliomyelitis in this hospital nine days 
before her admission. 

On examination she was acutely ill, manifesting extreme dyspnea and marked orthopnea. 
Her extremities were cold and cyanotic. There was mild nuchal rigidity. There was weakness 
of the left arm. Respiratory efforts necessitated use of the accessory muscles of respiration. 
Intrinsic chest musculature moved but slightly. She was unable to swallow, and could not 
cough. The uterus was gravid, the fetus estimated at thirty-six weeks’ gestation in vertex 
presentation, unengaged. Fetal heart tones were faint and irregular in the right lower 
quadrant. There seemed to be polyhydramnios. 

Admission laboratory studies of significance were confined to the spinal fluid which 
contained 1,700 cells xier cubic millimeter, with a differential count of 75 per cent poly- 
morjihonuclears and 25 per cent lymphocytes. There were 75 milligrams x^er cent sugar and 
75 milligrams per cent xn'otein. Admission diagnoses were: acute x’obomyelitis with bulbar 
involvement, and uterine pregnancy, undelivered, near term. 

The x^ntient’s course was steadily downhill after admission, with increasing cyanosis 
and more labored respirations despite suxiportive therapy. Within six and one-half hours 
after admission she was moribund, and preparations were made for postmortem cesarean 
section. Without delay after her death a classical .section was performed, revealing a twin 
Xiregnancy. The first infant was delivered forty-five seconds after death of the mother, and 
his twin about two seconds later. 

Twin boy No. 1, C. G. H. No. 74397, weighed approximatelj' 1,800 Gm., voided imme- 
diately after delivery, but did not make any respirator}- effort for twenty minutes. During 
this period x^ostural drainage, mouth to mouth breathing, and suction, were employed. With 
the continued efforts the infant finally began to breathe by himself. He did very well until 
the twelfth day of life when he regurgitated a small amount of feeding and became cyanotic. 
Despite therapy he grew progressively worse and died on his thirteenth day of life. 

Twin boy No. 2, C. G. H. No. 74398, weighed approximately 1,500 grams. After de- 
livery he made no respiratory effort despite prolonged resuscitory attempts, and no heartbeat 
could ever be heard. During resuscitation excessive amounts of amniotic fluid were drained 
from his nose and mouth. 

Significant pathologic findings in the postmortem examination of the mother (C. G. H. 
Path. No. 46-189) were in the central nervous system, which showed the typical findings and 
Xmthologic changes of acute bulbospinal poliomyelitis. The x^athologic diagnoses were polio- 
myelitis, acute bulbospinal tyxre, myocardial hemorrhages, and edema of the lungs. 
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CARCINOMA OF BARTHOLIN GLAND DUCT- 

H. R. Lfxaxd, M.D., P.A.C.S., Minneai’Olis, jMinx. 

(From the Fairview Hospital) 

C arcinoma of Bartholin’s gland is considered so rare that it is usually recognized too 
late to be successfullj' treated and the diagnosis is seldom suspected before surgical 
intervention. Simendinger collected onh' .38 cases of primary carcinoma of Bartholin’s 
gland and, of these, 29 cases were adenocarcinoma and 9 were squamous-cell carcinoma. 
The latter presumably arose from the duct. Cosbie found one carcinoma of Bartholin’s 
gland in 57 cases of carcinoma of the vulva and in Taussig’s series of 155 vulvar car- 
cinomas, 9 originated in Bartholin’s gland. 

Most authors agree that early metasta.ses to inguinal lymi)h glands occur and recur- 
rence is common, with poor prognosis in all carcinomas of Bartholin's gland. 

The majority of cases occurred between the ages of 40 and 55. There is a divergence 
of opinion as to whether or not infection is a predi.sposing factor. Simendinger and Hoff- 
man did not consider it to be a factor, while Tau.ssig, in his later report, found that infec- 
tion was definitely present in four of nine Bartholin gland carcinomas. 



Patient, aged .57 years, noticed a .'-welling in the lower right side of the vagina for 
the irast year. There was no open ulcer, no bleeding, and no discharge. Examination of 
the abdomen was negative except for \aguc tenderness in the right lower quadrant. One 
deep femoral gland could be jjalpated on the riglit side. No perirectal glands were palpable. 

The tumor, which was the size of a Walnut, was located in the right Bartholin gland 
and was markedly adherent to the surrounding tissues. 

Local excision of the tumor was performed in Pebruary, On histologic exami- 

nation, one finds striated muscle of the bulbus ca\ernosus in the surrounding tissue. Infant 
irregular-shaped heaps of multilayered transitional ejiithcliiim are jire'-cnt in the tumor. 

'Pie.'-enlf-d at tlie in>-ctinpr of I1i<* Mlnnc.iut.-i 8ficn-t> of Ot)«t<‘tilcs and ftyni-colopy 
Diilutti, Minn., May, 1040. 
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Postmortem pathologic studies on the mother of this infant (C. G. H. Path No. 46-206) 
revealed no gross findings of note other than the operative incision. Microscopic examination 
showed edema of the trachea with infiltration of polymorphonuclear leucocytes and Ijunphocytes. 
The lungs contained much fluid, and foci of alveoli were filled with erythrocytes, neutrocytes, 
and monocytes. An incidental finding was slight edema of the appendix with polymorpho- 
nuclear and lymphocyte infiltration. The brain showed diffuse focal areas of infiltration, 
especially about the dentate nucleus, with perivascular infiltration and small hemorrhages. In 
the pons these same changes were noted and, in addition, glial proliferation, glitter cells, and 
early softening were seen. The nuclei of the 'vagus and hypoglossal nerves rvere involved, as 
were the basal ganglia. In the cerebellum perivascular infiltration and microglia rvere promi- 
nent. There was hyperemia of the cerebrum with infiltration of polymorphonuclears, lympho- 
cjdes, plasma cells, and considerable glial reaction. Pathologic diagnoses were: Acute anterior 
poliomyelitis, bulbospinal type, subacute tracheobronchitis, and subacute appendicitis. Sec- 
tions of the lumbar and cervical cord from this patient were reported as positive for the 
presence of the poliomyelitis virus. 

Comment 

Our experience confirms the findings of McGoogans and Grelland,^ since none of our 
three infants showed evidence of intrauterine transmission of poliomyelitis from mother to 
infant. 

There is little doubt that the loss of the second twin in the first case in our series was 
due to intrauterine asphyxia with aspiration of amniotic fluid because of the prolonged period 
of respiratory embarrassment in the mother prior to her death. The successful result in 
the second case must have been due to adequate oxygenation of the mother up to the 
moment of her death. It is interesting to note in retrospect that the fetus in utero in no way 
interfered with the use of the respirator, nor did the respirator appear to have any untoward 
effect on the infant. 

The poliomyelitis epidemic in Colorado in 1946 showed that pregnancy is no protection 
against poliomyelitis, and, in fact, it revealed that pregnant women were tudce as susceptible 
to the disease as their nonpregnant sisters.® During the same epidemic the mortality rate 
in patients in the last trimester of pregnancy with acquired poliomyelitis was 50 per cent.® 
Should another epidemic of such proportion arise it will be valuable to know that it is pos- 
sible to save some babies that would otherwise perish. 

We wish to acknowledge our indebtedness to the various members of the Department 
of Pathology of the University of Colorado Medical Center for their assistance in the 
pathologic reports included in this paper. 
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PROLONGED PREMATURE RUPTURE OF MEMBRANES 

H. A. Power, M.D., Pittsburgh, Pa, 

(From the Department of Ohstetrics, Elizabeth Steel Magee Hospital and University of 

Pittsbmgh, School of Medicine) 

rjEEMATURE rupture of the memljranes occurring several weeks before the onset of labor 
^ is infrequent. Whenever it is suspected the observer must evaluate the probable site and 
completeness of the opening in the amniotic sac and the possible influence oir-'continuation of 
the pregnancy. As a general rule the lower the site of rupture the more abrupt and copious 
is the fluid escape — in the higher ruptures there is usually a “dribbling" of fluid, contain- 
ing small flakes of sebaceous material. It is in this latter type that both the diagnosis and 
prognosis are more difiicult and uncertain. In a few such instances the opening in the am- 
niotic sac will heal, and the duration of pregnancy will be unaffected. In most cases labor 
will ensue at varj’ing periods. M'e present a case report of proved premature rupture of the 
membranes, thirteen weeks before labor and delivery. 



Fig. 1. — A. Site of rupture in the amniotic sac. 

M. M., aged 28 j'ears, white, gravida i. Her last menstrual period began Dec. 24, 1944; 
the estimated date of confinement was Oct. 1, 1945. 

When first seen May 4, 1945, phy.sical examination denoted a normal healthy woman 
with intrauterine gravidity of sixteen to seventeen weeks' duration. Fetal heart sounds were 
not audible. 

On klay 7 a sudden gush of clear fluid escaped from the vagina, followed by several 
similar emissions within the next twenty-four hours. There was no pain or bleeding. The 
patient was given 50 mg. of Prannne orally daily in an attempt to render the uterus less ir- 
ritable. During the subsequent twenty-four hours of observation no further fluid was seen. 
The uterus was not irritable, and fetal heart sounds were distinctly audible. The cervix 
was uneffaced and undilatod. Pranonc therapy and bed rest, except for bathroom privileges, 
were advised. Tub baths, douches, and intercourse were forbidden. 

fi08 
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The nuclei are irregiihir and, for the most part, are oblong in sliape. There is no adenoma- 
tous pattern in anj- portion of the specimen. One does not see any normal structure of 
Bartholin’s gland or its duct. (The late Dr. Eobert Meyer who reviewed the slides felt that 
there was no question that the tumor was a carcinoma of the duct of Bartholin’s gland.) 

A few days after local excision) a radical vulvectomy Avith excision of the superficial 
and deep inguinal glands on both sides was done, with removal of a part of the vagina 
above the tumor. On examination, the glands shoAved inflammatory reaction. 

In NoA^eniber, 1945, the patient returned AA'ith a local recurrence in the posterior 
fourchette on the right side, Avhich Avas excised and shoAved carcinoma of the same type. 
The patient Avas aliA-e in April, 1948, Avith no local recurrence of the tumor. 
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Department of Book Reviews 

CONDUCTEB BY ROBERT T. FRANK, M.D., NEW YORK 


Review of New Books 


Gynecology 

It seems but a short time since I reviewed the fourth edition of Berkeley and Bon- 
ney’s A Textbook of Gynaecological Surgery but upon investigation, 1 find that five years 
Iiave elapsed. Now the fifth edition appears by Bonneyi alone as Sir Comyns Berkeley 
has died. More than ever the book bears the personal imprint of Bonney, the versatile 
and distinctive surgeon who has illustrated the volume witli his own simple and direct line 
drawings (590 illustrations). The book is meant for the surgeon who performs gyneco- 
logical operations only now and then, but has an equal appeal for the gynecologist who 
wants to refresh his memory on some phase of an operation with which he is well ac- 
quainted. Anyone who has watched Bonney 's uncanny skill at the operating table, his 
dexterity and speed, will find some of this individuality within the pages of his book. 
There may be no particular need for the .special instruments and gadgets which the author 
has invented and uses, such as the vaginal clamp, dissecting forceps, wrist-reel, etc. 

Bonney uses Indoe’s technique in the inlay grafting operation for absence of the 
vagina. I agree with Bonnej' that the Baldwin operation for absent vagina might well 
be omitted from the next edition. The author advocates an orificial plastic operation for 
vaginismus (Fenton’s). He might have devoted a few words to the selection of cases and 
the nonoperative treatment wliicli is far more frequently applicable. Various techniques 
for vesicovaginal fistula operations arc described, including transplantation of the ureters 
into the colon as a last resort. Cervical and intrauterine operations are detailed. I am 
pleased to note that Bonney favors supravaginal hysterectomy unless there are cogent 
reasons for remov'ing the cervix, and also abdominal over vaginal hysterectomy. However, 
both vmginal and abdominal hysterectomy are depicted minutely. 

The author's unique experience with the Wertheim operation and his description of 
this alone would make this book worth while. Anotlier field, in which lie has been a 
pioneer, is that of myomectomy. Tlie chapter on cesarean section is complete. 

In anterior colporrhaphy, neither the dissection nor the method of suture takes full 
cognizance of the anatomical structures; this applies as well to the depiction of tlie ^Man- 
eliester operation for prolapse. I note with surprise that a patient after a Le Fort opera- 
tion is kept in bed twenty-one days. As I reserve this operation for the debilitated and 
aged, my practice is to get them up by the third daj’! For recurrent cases of stre.ss in* 
continence of urine, he uses Terence ilillin’s modification of the Stoeckel-Gochcll pro- 


’A TextbooR of GynnecoloKlcal Surprery, By Victor Bonney, M.S.. M.D.. B.Sc. (Bond.). 
F.R.C.S. (Eng.). Hon. E’.K.A.C.S.. Hon. P.R.C.O-G., AI.R.C.P. (Bond.). Consulting Gynaecolog- 
ical and Obstetric Surgeon to the Middlesex Hospital ; Consulting Surgeon to the Chelsea 
Hospital for tVomen; Hononary Consultant on Gynaecology and Obstetrics to tlie Army; late 
Visiting Gynaecologist to the British Postgradu.ate Medical School ; late Gynaecological Surgeon 
to the Royal Masonic Hospital and Queen Alexandra’s Hospital, Mlllbank. Bate Member or 
Council and Vice-President of the Royal College of Surgeons of England. Sometime Member 
of the Central Mldwlve.s Board and Examiner In Dl.sea.sos of Women and Mldwlferj' to tno 
Conjoint Board of England; Hon. Fellow of the American Gynaecological Soclelj’; Hiintcrmn 
Professor. 197S-38-31, Bradshaw Lecturer, 1934, and Hunterian Orator, 1943, Royal College 
of Surgeons of England. Formerly Emden Re.Hcarch Scholar Cancer investigation Baborntorlcs. 
Mlddle.sex Hospital. Fifth Edition. With !t{iO original drawings by Victor Bonney and 17 colour 
— Paul B. Hoebor, Inc., New Tork. 1948. 


plates. 928 pages. 
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On May 24 there was a similar sudden gush of fluid and fluid continued to escape in 
varying amounts, sometimes requiring the use of five pads daily. The fundus measured 19 
cm., and the fetal heart sounds were still normal. 

tabor began Aug. 15, 1945, and terminated with frank breech decomposition and ex- 
traction under pudendal block and nitrous oxide analgesia following left posterolateral episiot- 
omy. The child cried A’igorously and was apparently normal in development. It weighed 
2,044 Gm.; the length was 38 cm., and the fetal course was uneventful flollowing initial in- 
cubation and oxygen therapy.' The child on discharge from the hospital was normal, weigh- 
ing 6 pounds, 8' ounces. The maternal postpartum course was uncomplicated and afebrile. 

The placenta measured 15 cm. in diameter. In the amniotic sac approximately 5 cm. 
from the peripherj- was a sharply delineated circular opening 1 cm. in diameter. The edges 
of the opening were smooth and round. Microscopic section of the amniotic sac across the 
opening showed “the edges to be covered with a membrane similar to the covering of the 
rest of the sac.” (Fig- !•) 
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BOOK EEVIEWS 


Am. J. Obst. & Gyncc. 

March, 1949 


The authors are to be co.ngratulated on this new edition which offers an outstanding 
study of the problem in both partners in a childless marriage, wath complete and detailed 
instruction for investigation, specificially defined indications for treatment, and for the 
family doctor a good interpretation of laboratory reports, and help in assessing and im- 
proving the constitutional problems involved. 

Philip P. Williams. 

The third edition of Hunt’s Diseases Affecting the Vulva, 3 appearing within eight 
years, shows how much appreciated the dermatologic approach has been. Changes have 
affected therapy mainly. The sulfonamides and penicillin have revolutionized the treat- 
ment of venereal disease and are of value in other conditions. Vitamin A is of value in 
hyperkeratoses; vitamin D in lupus vulgaris; podophyllin in condylomata acuminata. This 
monograph is of real value and assistance. 

E. T. Frank. 


Gynaecological Histology^ by Josephine Barnes consists mainly of 162 microscopic 
illustrations beautifully reproduced in black and white, with a commentary text. Both 
normal and abnormal tissues of the female genital tract such as are seen in gynecological 
practice are described and shown. Purposely, many rare conditions have been omitted as 
this is designed for the final j’ear of the medical student. Between the short text and the 
detailed captions, a large amount of ground is covered. There is only one poor illustration, 
that is Figure 26, of adenomyosis. The classification of ovarian tumors is simple and 
adequate. The description of carcinoma of both the body of the uterus and of the cervix 
is very good. The final chapter deals with pregnancy. This is an admirable, simple 
laboratory guide which is equally good for both student and teacher. 

E. T. Frank. 

Gynecological and Obstetrical Anatomys by Smout, with chapters on the histology 
and endocrine control of the female by’’ Jacoby^, is in its second edition. In addition to a 
very detailed osteology with description of the pelvic types, the pelvic joints, the pelvic 
floor, its connective tissue and fasciae, the uterus, tubes, ovaries, and vagina are described 
both anatomically' and histologically'. The hormones and their actions are given in detail. 
The anatomy' of prolapse of the genitourinary tract is described. Chapters on the lym- 
phatics, innervation, the fate of the ovum, the placenta, and the anatomy' of the fetus 
insofar as it affects childbirth are included. 

There are 185 illustrations including many' colored plates and diagrams illuminating 
the text which is clear, informative, but dry' and somewhat monotonous, 

R. T. Frank. 

Two authors, Calle and Restrepo, discuss leucorrheao in three divisions — trichomonas; 
Donne, casuistic; finally', 700 cases of every variety' of leucorrhea including those due to 
specific organism, presented in a haphazard fashion. 

R. T. Frank. 


‘Diseases Affectlnd the A'ulvii. By Elizabeth Hunt, B.A., M.D., Ch.B. (Liverpool). Honorary 
Consulting Dermatologist, South London Hospital for 'Women : Honorary Dermatologist. New 
Sussex Hos]>ital for Women and Children, Brighton ; Temporarily Honorarj' Dermatologist, 
Royal Infirmary, Liverpool ; Formerly Senior Me<llcal Ofllccr. Radium Institute and Hospital 
for Skin and Cancer Di.sease.s, Liverpool ; Acting Honorary DermatologLst, Royal Su.ssox County 
Hospital, Brighton. Third Edition, Revised. 211 pages. With RG illu.strations and 10 plates in 
colour. The C. V. Mo.sby Company, St. Louis. 104R 


♦Gynaecological Histology. By Josephine Barnes, M.A.. D.M. (Oxford), M.R.C.P, (EOn- 
don), F.R.C.S. (England). M.R.C.O.G. assistant. Obstetric Unit, University College Hospital, 
London: Assistant Obstetrician and Gynaecologist. Elizabeth Garrett Anderson Hosptal : Sur- 
geon. Marie Curie Hospital. Member Corre-spondent, SociC-td Fransaisc de Gyndcologio. wun 
1C2 illustrations. 2-12 pages. Harvey & Blythe, Ltd., I.A)ndon. 1948. 

'Gynaecological and Obstetrical Anatomy. By C. F. V. Smout, M.D.. M.R.C.S.. Assistant 
Professor. Department of Anatomy: Sub-Doan an<l Tutor, Faculty of Medicine, Unlvcr.slty or 
Birmingham. With Chapters on The Histology of the Female Reproductive Tract and Its En- 
docrine Control. By J. Jacoby, M.D., Ph.D., Lecturer in Histology. Department of Anatom), 
Unlversitv College. Cardiff: fonnerly. Department of Physiology, University of Birmingham. 
Second* Edition. 2 IS pages. The Williams A: Wilkins Company. Baltimore. 3918. 

‘rhijo.s Genltalcs I'cmenlnos. By Dr. Alon.so Restrepo. Trabajo.s de la Acadomlu de 
Mediclna de Medellin. Reproducclon de "Annies de la Academia de Mcdlclna de Medellin . 
HI Epoca — Vol. Ill — Xo. 2 — .lulio 191G. 
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cedure, the entire operation being performed from above. To nijr surprise, he still uses 
ventrofixation in some cases of prolapse, and describes two round ligament shortening 
operations and one of his own. 

Space prevents me from giving details on his operations for ovarian cysts, for relief 
of tubal closure b}' implantation, and for myoma and pregnancy. There are chapters on 
intestinal surgery, including on abdomino-vaginal excision of the rectum, drawing the 
bowel through the split posterior vaginal wall. The concluding chapters deal with post- 
operative treatment, transfusion, postoperative complications of every variety, the repair 
of ventral hernia, etc. Little more than mere mention of penicillin is made. Mortalit}' 
statistics as well as remote sequelae conclude this volume, which is of unusual interest and 
value as it presents the experience of a master surgeon for more than 3G years. 

R. T. Frank. 

In a foreword to this volume on Sterility and Impaired Fertility, 2 Lord Border stresses 
the importance of this world-wide problem and refers to the distribution of tlie etiological, 
factors over many fields of medicine. He suggests that constitutional factors are more 
important than anatomical factors, and while the lu'oblem is one for teamwork, most of 
the investigation may be done by the family doctor. 

In the preparation of this second edition, Lanc-Eoberts and his co-authors assess 
the significance and value of much new work in this field, suggest the use and interpre- 
tation of postcoital tests, especially the more recent invasion test, the technique of semen 
analysis, and the determination of pregnandiol in urine. They also add new material in 
the discussion of cyclical temperature records for the stud}' of ovarian function, and in 
the use of cytological studies in determining ovarian function. 

The opinions expressed in the first edition as to the use of endocrine preparations as 
therapeutic aids have shown a considerable shift. The use of these hormones is much 
more precisely defined. The treatment of subclinical infections in the cervix, long recog- 
nized as a cause of subfertility, by the sulfonamides and penicillin rather than the cautery 
or other surgery is mentioned, and much attention is directed toward constitutional treat- 
ment in the elimination of toxic conditions. The use of x-ray stimulation, particularly of 
the pituitary gland, in the treatment of anovulation is also discussed. The authors bring 
out the legal, moral, and social aspects of artificial insemination by means of donated 
semen. While they agree that the short term ellects may have been good, and that it has 
been an acceptable solution to many childless marriages, they caution the possible involve- 
ment of dysgenic factors. 

The text begins with a general survey of the iiroblems and then treats the male 
factors in childless marriages in five chapter.s, comprising 162 pages. Chapter Five, on 
the male reproductive mechanism and its disturbances, offers technical advice for the 
urologist or andrologist in addition to much material which should aid the family doctor 
in his part of the problem. 

The two chapters concerning sterility in the female, on the investigation of the 
woman, and on treatment of the lesions Avhich in her maj' be responsible for the impair- 
ment of her reproductive power are thoroughly considered. The authors, in discussing 
operations to restore tubal patency, say that the probability that a given operation will 
result in the restoration of fertility is presumably much lower than some given figures 
suggest. There is an excellent discussion on tubal insufflation. 

There are nine appendices to the text and they bring out the technical details of 
examination of semen, study for pregnandiol, the biologic tests for pregnancy, and the 
invasion tests, and the study of Avaking temperature charts, and the technique, and the 
dangers, of ovarian and pituitary irradiation. There are many line photomicrographs and 
roentgenograms among the illustrations. 

-Sterility jiiul Impaired Fertility, I’utlioireticsi},, IiivcHti^ntion and Treatment. By Cedric Lane- 
“operts, C.V.O., M.S., P.R.C.S.. P.R.C.O.G., Gynaecological Surgeon, Royal Northern Hospital; 
Albert Sharnian. M.D., Pli.D., jVI.R.C.O.G., Senior Assistant Surgeon, Royal Samaritan Hospital 
for Women. Glasgow; Kenneth AValker, M.A.. M.B.. B.C.(CANTAB), P.R.C.S., P.I.C.S., 

-S”*^** Prizeman and Hunterian Professor, Royal ‘College of Surgeons. Andrologist, Philip 
yoi parenthood Clinic; B. P. Wlesner, D.Sc., Ph.D., P.R.S.E., Consulting Biologist, Royal 
Northern Hospital; Mary Barton. M.B., B.S., First Assistant to the Fertility Clinic, Royal 
Jree Hospital, London. Paul B. Hoeher, Inc., Medical Book Department of Harper & Brothers, 
NeAv York and London. 1!MS. 
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It is evident that the advances of the past six years have been well evaluated for 
inclusion in the revised text. On the whole, one feels that the teaching given here is 
modern, conservative, and easily understood. The section on management and feeding and 
injuries and diseases of the newborn comjirises one-tenth of the subject matter. It is of 
interest to note that in the assimilation of the literature and the revision of the text there 
is no bibliography or reference to specific contribution to the literature. 

The conciseness and simplicity of presentation and the jointly considered opinions of 
ton contributors make the text a valuable contribution. 

Philip P. Williams. 

Dr. O’Donel Browne’s Manual of Practical Obstetrics^ appears in a second edition 
after a lapse of twelve years, a delay occasioned by the war. This excellent and concisely 
written manual is intended chiefly for the student and general practitioner and the re- 
viewer feels that the book thoroughl3’' accomplishes the aim of the author. The section on 
disease of the newborn has been omitted in this volume, but the subject of fetal birth 
injuries is retained and includes not onl}' specific injuries, but also a short and well-written 
section on fetal er3’'throblastosis. The arrangement of the text is logical and the line 
drawings which are plentiful serve well to amplify the text. 

It is apparent that chloroform is still a frequentl3’^ used anesthetic in labor in Eng- 
land, while the subject of caudal anesthesia is considered in four sentences. A conservative 
note is struck regarding vaginal operative deliver3'’ and it is noted that the illustrations 
portra3' application of forceps and deliver3^ in the left lateral as well as the dorsal position. 
The discussions on puerperal hemorrhage and toxemia show a marked agreement between 
the practice of the Eotunda Hospital and that of practicall3’' any maternit3’’ institution in 
the United States. The classical and the low cervical cesarean sections are well considered; 
no mention is made of the extraperitoneal technique. The concluding chapter in the book, 
radiolog3’’ in obstetrics, by hfcDonogh, has some well executed roentgenograms. The book 
is a fine text for students and guide for general practitioners. 

Philip P. Williams. 


Eden and Holland ’s Manual of Obstetricsio has been revised in this ninth edition’ b}' 
Alan Brews. The book has been enlarged by 41 pages, and 40 very excellent x-ray fihns 
have been added in addition to over 150 new illustrations. This nearly 800 page book 
reflects the teachings and practice of obstetrics at the London Hospital and is, therefore, 
of real interest over here. Every one of the nine parts has been thoroughl3’ revised; 
particularl3', all of the newer improvements in obstetric teaching and thenip3’’ which have 
occurred in the last nine 3'ears have been included. Erabr3’’olog3’^ and ph3'siolog3’ are given 
in considerable detail and are very well illustrated. The treatment of lo-pcreinesis and 
toxemia is about the same as practiced here except that intravenous thcrap3' is not ns 
much emphasized as it might be. In m3'' opinion, curettage for abortion is suggested at 
too earl3' a stage. The work b3’ American authors on Eh factor, diabetes, toxemia, etc., 
has been freel3' and full3' incorporated in the text. Eectal examination during active labor 
deserves more emphasis than it has received. The author agrees that in placenta previa, 
the modern trend of use of cesarean section is full3' justified. While the antibiotics are 
mentioned and recommended in infection, I find no mention of streptomycin or of the anti- 
coagulants in the treatment of tlirombosi.s. Obstetric operations are well described and 
illustrated. The concluding cliapler on social care of the patients, whicii means extra 


°A Manual of Practical Olistcfrics. By O'Douol Browne. M.B.. AI.A.O., AI.A.. Litt.D.. 
F.K.C.P.I., F.R.C.O.G., Master, Rotunda Hospital, Dublin; Kind’s Professor of Alidwlfory- 
Dublin Univer.sity; Gynaecologrist to tbe .Stewart's Ho.spital, Co. Dublin. Second ICdftion. 
pages, with S color plate.s and 21S lllustnitions. The Willinni.s and tVilkIn.s Go., Baltimore, JOi’- 
n>Eden and Holland’s Mann'al of (ll»*.tctricB. Xlnth Edition. By Alan Brew.s, M.D.. M.S- 
(Bond.). M.R.C.S. (Bond.). P.R.C.S. (Eng.). F.R.C.O.G. Ob.stctric.al .-ind Gynaecological feui- 
gcon tbe Bondon Ho.spital; Director of Obstetric Sludio.s, Bondon Hospital Aledlcal College, 
Ex.aniincr in Midwifery and Disea.sc.s of 'Women. University of Candmidge. tlic Conjoint B-x- 
amining Board in England ami the Roy.al Colcgo of Obstetricians and Gynaecologists: Bart 
Examiner in Midwifery and Di.‘-ease.s of Women, University of I^ondon. Wltli .lO plates, l-_.m 
colour and 'in." illustrations in tbe text. 700 pages. .1. A- A. Cburcblll, T..td., I.ondon. 
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Obstetrics 

Twenty-two j’ears have elapsed between the first and the seventh, the present, edition 
of this book.r Certainly it fulfills a useful purpose and must be regarded as having lived 
up to its title of recent advances. This seventh edition has six new chapters replacing a 
similar number discarded from the previous edition, and the remainder of the text gives 
evidence of thorough review of the literature and additions to our knowledge of the two 
subjects. 

The text is characterized by an amplification of the purelj' physiological details of 
many of the subjects presented, notably nutrition, weight changes, and water retention in 
pregnancy, lactation, and hemorrhagic disease of the newborn, and erythroblastosis. The 
subject of nutrition in pregnancy is amply dealt with and the review of the literature has 
been critical. The second chapter on weight changes and water retention in pregnancy 
particularly develops the physiological as well as the pathological influences concerned 
with this topic. L. J. Davis, of Glasgow, considers anemia of pregnancy under six head- 
ings, devoting most of his space to the hypochromic anemias, but giving an excellent dis- 
cussion of the rarer forms occasionally encountered. 

The American literature on caudal anesthesia is reviewed at length. Bourne and 
Williams feel that it is a method which must be veiy seriously considered as an addition 
to our various obstetric analgesics. In a discussion of spinal anesthesia for obstetric 
surgery, the editors state that it is diflicult to avoid the conclusions that this anesthesia is 
inherently dangerous. The antibiotics arc fully discussed in all their applications. The 
physiological aspects of, lactation and recent animal experimentation are given at length 
to explain the function of lactation in women. Again, in the section on erythroblastosis, 
the authors devote considerable space to the subject of the Ehesus subgroups and the 
atypical forms of father, mother, infant reactions. 

There are three excellent sections, by Rohan Williams and W. M. Levitt, on radiolog)' 
in obstetrics, radiological investigation and diagnosis in gynecology, and x-ray therapy in 
gynecolog)'. The latter two chapters thoroughly supplement an excellent discussion on 
cancer of the cervix uteri. The physiology and the pathologj' of the control of urination 
ill the woman is detailed in Chapter Twelve. The anatomico-physiologic mechanism of 
control is well illustrated and the authors present the technique and illustrations of 
Aldridge ’s procedure as well as hlillen 's sling operation. 

The present edition takes stock of the new discoveries and trends in opinion in these 
two specialties, both as regards the experimental work, and the practical usefulness of 
new knowledge from the literature of many countries. 

Piiiup r. WiimiAXis. 

Midwifery, by Ten Teachers under the direction of Clifford White and edited by Iiim, 
Cook, and Gilliatt appears in its eigtli edition.’’ The present contributors and editors form 
an imposing list of British specialists and teachers. The text has been achieved in a 
unique manner through having one author revise each section in accordance with the 
reports and suggestions made to him by the other nine contributors. This cooperation and 
adjustment of opinions and practice give mediated expression of the present teaching of 
• the subject in the British Isles. The textbook is comparable to the larger volumes by 
American authors; the subject matter is formally presented in forty -seven chapters, 
thoroughly illustrated. 

’Recent Advances in Obstetrics and GynaecoloKy. By Aleck AV. Bourne, M.A., M.B., B.Ch. 
(Camb.), F.R.C.S. (Eng.), P.R.C.O.G.. Obstetric Surgeon to St. Mary's Hospital: Consulting 
Surgeon. Queen Charlotte’s Hospital; and Leslie H, AAqillams, ALD., M.S. (Bond,), 
F.R.C.S. (Eng.), P.R.C.O.G., Obstetric Surgeon to In-Patients, St. Marj-’s Hospital. Consulting 
Obstmric Surgeon, Queen Charlotte’s Hospital. Seventh Edition, .321 pages with So illustrations. 
The Blakiston Company. Philadelphia, Toronto, 191S. 

‘Midwifery, By Ten Teachers. Under the direction of Clifford AA’hite. M.D., B.S. (Bond.), 
f- ■■ ■■■'■ --S. (Eng.), F.R.C.O.a. edited by Clifford AATilte, Prank Cook, and 

AA iliianj ■■ Edition, 541 pages with 217 illustrations, 'The AA'illiams (i AA’lIkins 

Company. !■ : ; ■■ 
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Every detail of preparation, instrumentariuin, mode of anesthesia, including continuous 
caudal, intravenous, pudendal, etc., is indicated. The use of the sulfonamides and anti- 
coagulants is described. Penicillin is reserved for the gravest conditions because of its 
costliness.* The Eh factor is discussed. 

Among bloodless dilatation methods, the laminaria or tupelo tent still is described. 
It is used for dilatation in the third and fourth month; in the fifth he pachs the cervix 
or uses bags. Hebostiotomj* is described but has little more than historical interest 
Version, correction of malposition, and reposition of prolapsed parts are gone into in great 
detail with ample illustrations. Forty-eight pages are devoted to breech extraction, with 
53 illustrations. The fetal mortalit 3 ' is said to be 10 to 20 per cent. Forceps and their use 
are covered in even greater detail, with 96 illustrations. The mutilating operations are 
then taken up. The low flap cesarean, the extraperitoneal technique, and the Porro opera- 
tions are given with indications. In the large clinics of Spain, cesarean operation was 
performed in from 1 to 5.7 per cent of births. 

Eepair of birth passages, treatment of exudates, of breast abscesses, and vaginal 
hj'sterectomj' are described. This volume is ver 3 ’ ample and detailed and covers the entire 
subject minutel 3 *. It is unusuall 3 ' well illustrated and fau]tlessl 3 ’- gotten up. 

E. T. Frank. 


Pathology of Pregnancy comes from the fluent and prolific pen of Eaul Briquet,’'' 
professor at the Universit 3 ' of Sao Paulo, Brazil. It is an exceptionally w’ell gotten up 
book with 177 illustrations derived from diverse sources to which due credit is accorded. 
The chapter bibliographies are right up to date (including 1917) and American sources 
are widel 3 ’- quoted. 

The subject is covered thoroughly; the pregnant woman — infections such as syphilis 
and tuberculosis, the disturbances of various organs and organ .systems including endo- 
orinopathies, dermatoses, malformations, local inflammations of the genital tract, and 
toxicoses including eclampsia; ovarian patholog 3 ' — ectopic gestation, placenta previa, abortion, 
abruptio, hydramnios, mole and chorionepithelioma (where I am pleased to note that 
Jlarchand’s simple classification is adhered to). The concluding chapter deals with stcril- 
it 3 '. The book covers the subjects concisel 3 ' but rainute] 3 ' and adequatel 3 ' and contains an 
immense amount of information, including methods of treatment. 

E. T. Frank. 

Fasc. 8 of Bibliotheca Gynaecologica, published b 3 '^ S. Karger, now of Basel and 
Kew Torlc contains Merz’ Normal and Pathological Physiology of Lactation.’" This 36 
page monograph takes up the hormonal secretions which activate the glands, the ps 3 'cliic 
nervous and physical mechanisms which assist during the lactating pliase. Factors leading 
to difficulties or impediments of lactation are analyzed as well as methods of treatment. 

E. T. Frank. 


Management in Obstetrics by Claye’s is designed as an aid for the general prac- 
titioner who, thougli no specialist, is an accoucheur. Abortion, antenatal supervision, diet, 
vomiting are discussed. Various ob.stetric conditions, presentations, and complications are 
dealt with summarily and dogmatically. Except for a few pictures depicting brcecli 
extraction, the book lacks adequate illustration. A veiy elementar 3 ’ and sketcli3’^ pres- 
entation. 

E. T. Frank. 


J'PatoloBhi da Gestaguo. By Profesor Raul BrlRuet, Catodrdtico cle Clfnica Ob.st6trica E 
Pucrlcultnra Nco-Katal. Da Facuklade do Moillcina Da Univer.sldade Dc Sao Paulo. Com l<< 
Figuras No Texto. 003 pages BditOra Renascenga, S.A. .Sao Paulo, Brazil. 1918. 

uXormale and ratliologihchc iMiyslologle der nactatiuii. von W. R. Merz. Aus dcr Unl- 
vcrsitUtsklinik Basel (Direktor Prof. Dr. Th. Roller) . 30 pagc.s. Bibliotheca Gynaecologica. 

Supplementa .ad Gynaecologla. International Monthly Review of Obstetrics and G.vnecoloj,}. 
Revue Internationale Mensuellc d'ob.stf'trkiue ot de GynCeologie, Monatsschrlft fUr GeburfshlU'- 
und GyniikoloKie, Fasc. S. Rcdactoro.s K. Andere.s-ZUrich. Th. Kollcr-Basel. ,S. Karger, Bnsci. 
Switzerland, 1918. 

I'.Mnnagemcnt In Ob-itetrlcs. By Andrew M. Cluye. M.D., F.R.C.S., F.R.C.O.G., 
sor of Obstetrics and Gynaecology, Unlver.«ity of Leed.s; Surgeon, Maternity Hospital and 
nltal for Women, Leeds; Examiner, Royal College of Obstetrlclan.s and Gynaecologists. i 
pages Geoffrey Cumberlcge, Oxford Unlver.slty Pres.s. London. 1948. 
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rations, maternitj' benefits, almoner for the care of unmarried pregnant women, applies 
to the present local conditions in the British Isles. 

This is a good book which, with verj’’ few changes and additions, would be as popular 
liere as it is abroad. 

E. T. Fr.\nk. 


A report of the Obstetrical Hospital Cosme Argerich has appeared for 1947. n This 
maternity hospital has from 800 to 1,000 confinements a year. The report contains diverse 
obstetrical topics by members of the staff. It is a nicely prepared and a veiy presentable 
volume. 

E. T. Frank. 

Pregnancy Diagnosis Tests; A Reviewia by Cowie is an epitome covering the huge 
bibliography on this subject. As it was published under the auspices of the Commonwealth 
Agricultural Bureau (Joint Publication ISTo. 13) it deals primarilj’’ with veterinary medicine 
but includes everj^tliing on the human being. The author covers seven classes of tests. 
Among the clinical tests, he mentions the diagnosis in the cow, mare, ewe, goat, sow, and 
bitch, cat, and rabbit. In the hormonal tests, various animals, mouse, rat, rabbit, guinea 
pig, male rodents, amphibia, tish, and even plants which are used as indices, are described. 
Likewise chemical and enzj'matic tests arc mentioned. 

This is a very valuable contribution bringing together under one cover an encyclopedic 
amount of information. The bibliography is large and universal. 

E. T. Frank. 


Discovery of the Eh factor has cast light on erythroblastosis fetalis and some hemo- 
lytic reactions following blood transfusion. Under the auspices of the Medical Research 
Council,' Mollison, IMourant, and Race report on the Rh Blood Groups and Their Clinical 
Bffects.13 They deal with the Eh groups, including classification, application to determina- 
tion of paternity, ethnographic and genetic basis, and calculation of Rh chromosome fre- 
quencies. The clinical effects cover production and detection of sensitization, fetal and 
neonatal effects, premature termination of pregnancy, treatment of the infant by various 
types of transfusion, etc. In conclusion, Rh testing — typing of cells, tests for Rh anti- 
bodies, matching and special tests and techniques — is described. This is a condensed but 
complete guide. 

R. T. Frank. 


Dowkontt, a plastic surgeon, has written a small book on the Hygiene of the Breasts^* 
designed for the laity. He describes diets for overweight, brassieres for the adolescent, 
exercises and postures, care during pregnancy. He approves of breast nursing. Diseases, 
especially cancer and inflammation, are touched upon. Exercises to beautif}'', hormone 
creams to develop, operations to reduce, and the corsetiere are discussed. 

R. T. Frank. 


Lorca’s Textbook on Obstetric Operationsis is one of the few Spanish books received 
by us. It is a large, nearly 700 page, tome with 509 illustrations which, the author em- 
phasizes, are one and all original. They are rvell executed with lavish use of two colors. 


Dol Sorvicio do Ob.stotricia del Hospital Cosmo Arsrericli. Ano 1 — Vol. 1. Direc- 
mr Prof. Dr. Juan Leon; Secretario deRadaccion Dr. Nino Castelberg. Dlreccion Hospital 
Cosme Argerich, Alniirante Brown Y Py Alargall. 203 pages. Buenos Aires. 1947. 


-T .. ‘-rrognancy Diagnosis Tests: A Review. By Alfred T. Cowie, B.Sc.. M.R.C.V.S., Ph.D., 
Natio^l Institute for Research in Dairying, University of Reading. Commonwealth Agricul- 
tural Bureaux Joint Publication No. 13. 2S3 pages Commonwealth Bureaux of Animal Breeding 
Edinburgh; Dairy Science, Shinlleld; Animal Health, IVeybrldge. Great Britain, 

lu-io. 


“Tho Rli Blood Groups and Xiieir Clinical ICfrects. By P. L. Alollison, A. E. Alourant and 
JV, E. Race. Privy Council Medical Rcseai’ch Council oMcmorandum No. 19. 74 pages. London : 
His Majesty’s Stationery Onicc, 194S. 

”Tho Hygiene of the Breasts. By Clifford P. Dowkontt, M.D. 222 pages. Emerson Books, 
Inc.. New York. 194S. 

“Xratado Bractico do Operaoionos Obstetrlcas. Por el Dr. Carlos Lorca. De la Cruz Roja 
Lspanola (Madrid) (Ex Profesor axiliar de Obstetricia y Ginecologia en la Universldad Central: 
antiguo becario de la Junta Constructors de la Ciudad Universltaria de Madrid : laurcado por la 
bociedad Ginecologica Espanola, etc.). Con i>09 figuras. totalmente originales, en negro y color. 
t>9i pages. Editorial Cientiiico-Medica, Madrid-Barcelona, Spain. 1948. 
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Our present techniques do not allow us to differentiate tinctorialiy the variou.s secretory 
elements developed by glands. The experimental embryological work on organizers and 
evocators in embryologic development, the corticomedullary inductors which determine sex 
in the bisexual anlage are of fascinating interest as are the phyto hormones of plants. 

It is impossible to continue a detailed description of the immense amount of material 
contained, which covers the usuall 3 ’^ described internal secretory glands but from a broader 
viewpoint. In dealing with the pancreas, the gastrointestinal principles are full}^ de- 
scribed; with the adrenal gland, a very full description of the emergencj' theory', of the 
effects on metabolism are taken up. The approach is interesting and in manj' waj's novel. 
The illustrations are numerous, many of them original delicate line drawings. The book 
contains a mine of information pre.sented in a fascinating waj'. Between its covers one 
finds integrated studies which have appeared in widelj' scattered departments of research. 

R. T. Erank:. , 

Number 79-80 of the "Spanish Collection of Medical Monographs" is a 68 page 
brochure bj' Bishop of London, translated into Spanish bj' Caiiadell on Gynecological 
Endocrinology23 for the general practitioner. 

In addition, there are six shorter articles on diverse topics, four by Spanish authors, 
one bj" an English author, and one bj' an American. 

R. T. Frank. 


Miscellaneous 

Recent Advances in Surgery by Edwards,2'i with "The Thorax" by Brock, "The 
Nervous Sj'stem" by Northfield, and "Radiotherapy in Malignant Disease" by Sir Stan- 
ford Cade, is in its third edition. It contains a large amount of accurate and up-to-date 
information in small compass including all major advances. The American literature is 
utilized fully. 

Information on the electrolj-te balance, antibacterial and anticoagulant therapy are 
included. In addition to thorax and nervous sj'stem, the alimentarj’ tract, the blood vessels 
and the ductless glands are dealt with. 

The text is clear and direct, the illustrations numerous, the bibliography adequate. 
This is an excellent book from which to obtain recent advances quickly and adequatel)'. 

R. T. Frank. 


The third edition of Smith and Gault’s Essentials of Pathologyas in the same large 
format with double column of text and 740 illustrations appears after six j’ears. General 
and sj'stemic pathologj' with the aim of emphasizing practical and essential factors is 
featured. Parasitic infestations and cancer, because of their increasing importance, are 
emphasized. The case histories, 2G1 in number, roentgenograms and pictures, integrate 
pathologj' with clinical subject.s, add interest, and give the book a real and broad value 
rarelj' attained bj' the classical books of pathologj-. The ample and excellent illustrations 
form a veritable atlas. The short chapter bibliographies are carefullj’ selected. This booh 
is both instructive and interesting. 

R. T. Frank. 


^’Endocrlnolofria Ginccoluiricii para el incUieo eeneraL Por P. M. ir. Bishop, D.M. (Oxoii.) 
Profesor de Fisiologia aplicada de la K.scuela de Mediclna del Hospital Guv, Endocrindlogo del 
Hospital Guy, Endocrin^logo del Hospital de Mujeres de Chelsea. Version cspafiola por cl Pr. 
J, M. Cafiadcll. Del Departaniento de Endocrlnologla de la Clinica MOdica B (Facultcd do Alcdi- 
cina de Bai-celona). 08 pages. ColocciOn Espafiola de Alonograflas MOdlc.as. AdmlnlstraclOn: 
Edicloncs BTP. Barcelona. 19tS. 


='ncccnt Advances In Surgery. By Harold C. E<lwards, C.B.E., M.S.. F.R.C.S.. Surgcoii 
and Lecturer in Surgery, King’s College Ho.spital, London. Surgeon to the Evelina Hospital for 
Sick Children. Doan of the Medical Scliool. King's College Hospital, Late Consulting Surgeon. 
Central Aledlterrancan Forces. Third Edition. AVith l.’il Illustrations. -l.'J" pages. The BInkiston 
Company, Philadelphia. ]0t8. 

^Essentials of Pathology. By Lawrence AV. Smith, M.D., F.C. A. P., formerly Professor 
of P.athology. Temple Univcr.sity .School of Medicine, A.ssoeiate Professor of I’.athology. Cornell 
University Medical School, and A.»sistaiit Professor of P.itiiology, Harvard Medical College. 
GnrresT)ondlng Member of the Royal Flemish Medicjil Academy of Belgium: and Edwin p. 
roiiU MD F.C.A.P., Associate iTofessor of Pathology and Bacteriology. Temple Unlvcrsit> 
School of Medicine. AA'ith a foreword by the late James Ewing, M.D., Memorial Hosiiltal, Ne« 
York City. Third Edition. VCcI pages, Tlie Blakiston Company, Philjidelphla and Toronto. IM • 
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Since 1935 Vignes 1ms published a series of monographs on The Diseases of the Frep- 
nani Woman. The present brochure entitled Eclampsie et Eclampsismei'’ is the seventh. 
It is a fully documented and exhaustive exposition covering every aspect and containing 
a minute scrutiny of the vorld ’s literature. 

R. T. Frank. 

Reproduction and Survival by R. Christie Brownao postulates that “reproduction aims 
at the survival and variation of the race but that the individuals participating are mere 
pavns in the game.” Some parents escape lightly, like some of the fishes, others run a 
hazard but “nature ahvays takes more care of Life than she does of lives.” Evolution, 
selection, survival of the fittest, asexual and sexual rejiroduction are discussed briefly but 
clearly. The evolution from the sea, to fresh rvater, then to the land is marked by the 
change from careless and simple breeding (oyster, fishes) to complicated reproduction and 
parenthood. 

Primitive reproduction is wasteful. More advanced breeding reduces the number of 
eggs, increases their size and atlords better protection (carried in mouth, in pouch, plac- 
entation and uterus). The hormones of reproduction, estrogen and progestin are described. 
Along these same lines, evolution, reaction of the embrj'o to its environment, labor as an 
instrument of natural selection and allied topics are dealt u-ith. This little book is well 
worth while and pleasurable reading.- 

R. T. Frank. 


Volume XXXII of Contributions to Embryologyai contains six articles. Corner (Xo. 
207) discusses alkaline phosphatase in the ovarian follicle and corpus luteum, using six 
species including the human being. Speert (Xo. 208) describes the normal and experi- 
mental development of the mammary gland of the rhesus monkey. Development, c\'clical 
changes, ablation experiments, pregnancy elTccts, lactation, etc., were studied. Estrogens, 
progesterone, androgen and desoxyeorticosterone acetate all produced mammary develop- 
ment. Witschi (Xo. 209) studied the migration of the germ cells of the human embryo 
from the yolk sac, through the hind gut, mesentery into the mesonephric fold, into the 
gonadal fold by means of their own active movement. Gillnian (Xo. 210) deals with the 
development of the gonads in man, the role of the fetal endocrines and the histogenesis 
of ovarian tumors. Streeter (Xo. 211) gives a third survey of the “Developmental 
Horizons in Human Embryos,” covering four age groups and their organ development, 
with amazingly fine detail drawings by Didusch. The final article by Dorcas Padget 
describes the development of the cranial arteries in the human embryo. 

R. T. Frank. 


Endocrinology 

Turner’s General Endocrinology.s^ written by a zoologist, is designed less for the 
medical student, who, however, can obtain much useful information from it, than for the 
student of biology, the approach being experimental rather than clinical. The author 
emphasizes that endocrinology should be viewed “as a branch of physiology whieli deals 
with the chemical integration of the organism and embrtices much more than the conven- 
tional ductless glands.’’ Whether, for example, the kidney.s should be regarded as an 
endocrine gland (because of the renin — hypertensinogen-tension meehanism) is a matter 
ol opinion. The “milieu interieur” and the importance of tissue' fluids arc emphasized. 

’'Ki-lnmpi.ip ot Kcliinipsisnu'. Tar Henri Viunes. 217 r)af.'e.-' Mal.-iflic.s De.‘: Femmes Kn- 
eientes. At.-i.<!.son cl Cio, I>aris, VI', France. lilt?. 

. -’Hcprnductlon .nnrt SiiTvIval. Hy R. Ctiristi*- Rrown. M.D.. M.S.. r-'.R.C..S.. F.R.C.O.G.. 
UDsietrlc Surncon. City of I..ondon Maternity Ho.=r>ilal : Hon. Surccon &imarit.an Free Ho-'^pltal 
Women; GynaecoloKi.-t. Metropolitan Ho.epital. Itis puno.'^. I-Mwanl .Vrnold fc Co.. Rondon. 

, -'Centrilmtloiis (o llmliryolocy. A'ohnne XXXII. Xos. 207 to 212. 201 patres. C.anienlc 
In.^tltution of Wasliinulon PuUlirjition r)7.'>. Wasliliilaon. I). C. IIMS. 

“General llniloerinoloa-y. By O. nonnell Turner. I’li.l).. As'-oeiate Profe.>--.':or of Jtoolocy at 
XorthwoBtem Univer.<=ity, Chieaco. Illiistratfil. tint ]iac*-=. W. B. Kauiiilers Comp.any. I’hlla'ile!- 
Pbia, .ami l.ondon. lots. 
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In discussing asphyxia of the newborn^ both' antenatal and postnatal^ the author 
refers to the large part this plays in the mortality of the ne'U'born on the first day of life. 
The causes of asphj'xia before delivery are enumerated, and the influence of anesthetic 
and analgesic agents is stressed. The disturbances of the placental circulation are men- 
tioned, and stress is laid on the importance of recognition of intrauterine anoxia, pointing 
out the significance of both sudden drops and persistent slo'wing of the fetal heart beat. 
He suggests the therapeutic use under these circumstances during labor of oxygen admin- 
istration to the mother. 

The pathology of asphj*xia is rvell described and the author discusses mouth-to-mouth 
insufflation, inhalation of 5 per cent carbon dioxide and oxygen, and the use of pure oxygen. 
Infants 'who finally breathe ivith any measure are best protected by incubation and 50 
per cent oxygen atmosphere for some time after birth. The value of drug treatment of 
apnea is questioned. The author discusses the mechanics used for resuscitation. 

The methods of physiologic therapj', including the apparatus for inhalation therapy, 
the use of pressure and administration of aerosols, is thoroughl}^ gone into, and the tech- 
niques of many tjqies of instruments fully explained. While the volume ivill be particularly 
interesting to those dealing with acute and chronic respiratory disease, it should also be 
of great help to divisions of anesthesiology which today in many hospitals are intimately 
concerned in the administration of these methods of ph 3 'siologic therapj'. 

Philip F. Williams. 


The three-volume Clinical Laboratory Methods and Diagnosisss in its fourth edition 
is an increasinglj' ambitious attempt to cover all phases of laboratory technique with con- 
cise interpretations. It succeeds fairly' well in 3,103 pages. The good handiwork of co- 
authors improves particularly the partially revised sections on bacteriology', protein metab- 
olism and parenteral protein hydroly'sate therapy', toxicology and police crime methods, 
optical crystallography', parasitology and tropical medicine. Eh factor, antibiotics -and their 
assay, and electrocardiography'. 

Up-to-date laboratory information is presented relative to antibiotics, salmonella 
organisms, virus diseases in general, aty'pical pneumonia, influenza, vaginal smears, and 
toxicologic problems. Improvement in procedures such as “blood-phenol le%'el“ and 
“protein-bound iodine,” although not as yet universally used, should have been noted. 

A very' useful portion of the material is an accurate compilation of techniques selected 
from personal experience, personal communications, and from the literature. Unfortunately, 
a good many of the techniques, terms, and references to the literature are principally of 
only' historic interest. Further, there is an unfortunate introduction of commercialism by 
the tendency' to show undue preference for equipment and reagents of certain manufac- 
turers, instead of naming several or all interested firms. 

The subject matter is well organized and clearly' presented. Alany' intricate facts and 
theories are simply' and logically explained to furnish an easy and adequate working 
knowledge for the uninitiated. However, the author lapses into the history' of an isolated 
case all too frequently' to illustrate a point. Of note are certain ambiguous statements, 
e.g., the inaccurate suggestion that splenectomy is ordinarily useful in leucemia. Never- 
theless, there are many' minute pearls (such as “.short cuts” in technique) available to a 
semi-experienced and wary physician or technologist. One attraction to this set of book.s 
is the fact that there is nearly- always available a procedure which yields an answer useful 
to the clinician. 

kfost illustrations arc good, e.g., vaginal and bronchial smears, smears of nasal secre- 
tion, and the pictures of colorimetric reactions. The hematologic color plates are fair. 
:Many' of the old illustrations are poor and their legends do not state the degree of magnifi- 
cation. The index is well organized and complete. 


^'‘CUnical J^nborator.v SIctliotlK anti l)IaKno*.iH. By R. B. H. Grndwohl. M.D.. D.Sc.. 
F R S T 'AI and H. (Bondon), Director of the Gradwohl Laboratories and Gradwohl School of 
Laboratory Technique; Pathologist to Christian Hospital; Director. Research Laboratorj'. b|- 
T oiiis Aletropolltan Police Department. St. I.,ouls, Alis.souri. Fourth Edition, Volume.s I and H. 
ooM natres with 001 illustrations and ">1 plates. Volume III, sepanitely Indexed. 810 pages, 
Wirt 4‘’0 lilustrations and 7 plate.«. Tlie C. V. Alo.chy Company. .St, Loui.s. 1018. 
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In this book, The Mechanism of Abdominal Pain, Dr. Kinsellase suggests that mech- 
anism for splanchnic pain does not differ essentially from that for somatic pain. He 
states that the underlying factors, anatomic and physiologic, are identical as are also the 
effective painful stimuli, 'U’hethcr physical (experiment) or pathological. After briefly 
reviewing the various conceptions of abdominal pain, the text proceeds to describe in 
detail the three pathways, bulbar, thoracolumbar, and sacral, which carry the nerve im- 
pulses from the abdominal viscera to the central nervous system. 

Various succeeding chapters take up visceral sense, referred pain, cutaneous reactions, 
tenderness and rigidity, adhesions, and the various sections of the alimentary tract. In 
Chapter fifteen the author refers to the pain of appendicitis as having two components, 
the visceral and the parietal, and the origin and pathways of these impulses are discussed, 
repeating to a certain degree the previous anal}'sis (Chapter Six) of cutaneous hyperalgesia 
in appendicitis. He notes the atypical distribution of pain in the normally placed appendix 
as well as in the abnormally situated organ, and refers to the importance of the psoa.s 
ridge in promoting the remarkable eonstanc 3 ' of McBurnej-’s point. 

He raises three points of inte 2 -est regarding pain arising in the uterus and adnexa; 
the persistence of pain during labor following presacral neurectomy-; again, the pain pro- 
duced bj- palpation of an inflamed ovarj- in the pouch of Douglass, especially- when over- 
lain by- a retroverted uterus. He considers this an expression of direct visceral tenderness 
since parietal peritoneum does not lie between the affected viscus and the examining finger; 
and finally, that the pain produced on grasping an inflamed cervix with a vulsellum proves 
that the apparent insensitivity of the viscera is only- relative; that visceral pain may arise 
not only direct by disordered motor activity-, but also through inflammation. In the final 
chapter he sums up his reasons for belief in direct visceral tenderness as well as for direct 
visceral pain, concisely- summarizing his theories and the proofs as he has found them. 

' Philip F. Williams. 


The aim of the book. Physiologic Therapy in Eespiratory Diseases, by Dr. Barach,2i 
as in an earlier text by- him on inhalation therapy-, is to bring out the principles and prac- 
tices of physiologic therapy- in respiratory disease. The therapeutic use of gas and other 
measures which have a specific value in counteracting clinical disorders of breathing are 
discussed. The pathologic physiology- of each clinical entity- is explained, as well as the 
physiologically- based procedures by- which it may be combated. The subject of practical 
techniques in current use has been thoroughly considered. After a short section on the 
historical background of the topic, there is an extended presentation on anoxia. This is 
followed by- a concise chapter on each of the various etiologic lesions and their therapy-. 

Of interest to gy-necologists and obstetricians should be the chapters on massive col- 
lapse of the lungs and postoperative atelectasis. Seventy- per cent of the former follow 
surgical operation and injury-. The treatment recommended is inhalation of from 5 to 7 
per cent carbon dioxide and oxy-gen to stretch the bronchial walls by maximum expansion 
of the chest in hope of freeing the usual mucous plug, and having it subsequently coughed 
up. Inhalation of from 50 to 70 per cent oxy-gen is regarded as useful as generally in- 
dicated in the maintenance of respiratory- function before and after the carbon dioxide 
therapy-. The author discusses the effect of anesthetic agents and the reduction of vital 
capacity- by- the abdomen in producing postoperative atelectasis. The preoperative use of 
penicillin and hy-perventilation is mentioned as well as bronchoscopy-, intubation, and 
aspiration. 


of Abdominal Pain. By V. J. Kinsella, M.B., Ch.M. (Syd.), F.R.C.S., 
F.R.A.C.S., Hon. Surgeon, St. Vincent’s Hospital, Sydnej-, Hon. Surgeon, Hornsby Hos- 
19^^' P^ses and 17 illustrations, Australasian Medical Publishing Company Limited, Sydney. 

Respiratory Diseases,' by Alvan L. Barach, M.D.. Associate Pro- 
Clinical Medicine, Columbia College of Physicians and Surgeons; Assistant Attending 
Physician, Presbyterian Hospital New York, N. Y. Second Edition. 39G pages with 74 illustra- 
tions. J. B. Lippincott Company, Philadelphia, London, Montreal. 194S. 
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Irradiation in the Treatment of Amenorrhea and Sterility 

To the Editor: 

Wlien. irradiation was suggested for the treatment of amenorrhea and sterility many 
years ago, it met with a great deal of adverse criticism because of the supposed possibility 
of injury to the children born of irradiated mothers. This criticism continued with increased 
furor up to the present time when the effects on animals were utilized to prognosticate the 
abnormal effects that might be expected in human beings following irradiation of their repro- 
ductive organs. 

In 1928, I reported in the American Journal of Obstetrics and Gynecology my first 
series of cases treated by x-ray therapy and stated, “When properly treated no harm ensues 
to the patient or to her offspring” Since that time, over the course of twenty -five years, I 
have treated several hundred women for sterility, with the birth of more than 150 children 
perfect!}' normal in every way. Several reports of this work have been published fom time 
to time. 

However, what of the children of these children born of irradiated mothers? No one 
as yet had reported on this third generation. Again, based only on animal observations, dire 
calamities were predicted for the children of those born of irradiated mothers. 

I warned against accepting this prognostication, but of course had to wait until the 
children of irradiated mothers matured and married and reproduced. I am now ready to 
report on a third generation baby. This baby boy was born on Oct. 25, 1948, to a young 
woman who was born to an irradiated mother in January, 1927. This baby boy is entirely 
normal and is the first third generation child born of irradiated mothers. 

The history in this case is ns follow's: 

IMrs. H. A. was referred to me, by Dr. I. C. Rubin, on June 9, 1925, for amenorrhea, 
dysmenorrhea, and sterility. She was 28 years of age. Menstruation began at 11 and 
was never regular. She married at 26 and continued to have irregular, painful periods 
and had not been able to conceive. Her last period was on May 3, 1925. 

She received a course of x-ray therapy to the ovaries in the prescribed manner be- 
tween June 9 and June 30, 1925. Following treatment, the patient menstruated regularly 
for nine months without pain, became pregnant, and in January, 1927, gave birth to a 
normal baby girl. 

This baby girl matured normally, menstruated regularly beginning at the age of 13. 
She was married on March 4, 1946. Contraceptives were used until last year. She became 
pregnant and now, on Oct. 25, 1948, gave birth to a perfectly normal baby boy, weighing 
6 pounds at birth. 

I feel warranted, therefore, in reiterating my previously published conclusions that 
irradiation, when properly given, is harmful neither to the mother nor to the offspring 
and that it has proved a valuable therapeutic procedure for the treatment of amenorrhea 
and the relief of sterility. 

Because my original report was published in this Journal and because 1 should like 
to bring this successful conclusion to the attention of the profession so that they may now 
employ this method in the treatment of .sterility witlioiit fear of abnormal consequences, 
this letter brings the data on this subject up to date. 

Ira I. Kai’lan, MD. 

755 P.AKK Avenue, 

Xew York. 

Oct. 30, 1948. 
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Volumes I and II may be purchased as a unit and are most useful to the laboratory 
of the small hospital u'here economy is necessary and wliere experts in the subdivisions 
of the laboratory are not available. A’’olume III is a very well illustrated, fairly complete 
treatise on parasitologj- and tropical medicine which ma)' be purchased separately, if 
desired. It is written with the coauthorship of Dr. Pedro Ivouri, Director of the Institute 
of Tropical ^Medicine and Professor of Parasitologr' and Tropical Aledicine in Havana 
University. 

Philip P. Williams. 

• The second Index Volume of Surgery, Gynecology & Obstetrics, recently issued, con- 
stitutes a valuable and comprehensive presentation for ready reference of the contents of 
this important periodical publication for a period of twentj’ years from July, 1925, to July, 
1945. The wealth of material contained in its 750 pages, effectively indexed and cross 
indexed, provides an adequate bibliographic survey of these fields of medicine. The book 
is recommended as an admirable work of reference. 

Geo. W. Kosmak. 


Item 


Fellowship Announcement 

A Fellowship in obstetric and gynecologic endocrinology will be available at the Jeffer- 
son Medical College and Hospital on or about May 1, 1949, under the direction of Dr, A. E. 
Eakoff, Assistant Professor of Obstetrics and Gynecology, and Endocrinologist to the Depart- 
ment of Clinical Laboratories. 

The Fellowship is available to Doctors of Medicine who have had at least one year or its 
equivalent of postgraduate training in obstetrics and gjmecology. Applicants for the Fellow- 
ship should communicate at once with Dr. Lewis C. Scheffey, Professor of Obstetrics and 
Gynecology, Head of Department, and Director of Division of Gynecology, Jefferson Medical 
College and Hospital, Philadelphia 7, Pa, 


=»Inde.v, SurKery, GynecoIORy & Obstetrics, Volumes 41-80, 1925-1945. Editor, Loyal 
Layis, Associate Editors, Sumner L Koch, Michael L. Mason. Assistant Editor, M. E. Spencer. 
Published by the Franklin H. Martin Memorial Foundation, 24 East Erie Street, Chicago, 
Illinois. 
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Am. J. Obst. & Gynec. 

Alarch, 1949 


Openers of Discussion: 

1. Dr. F. S. Parkes (London). 

2. Dr. S. Bender (Liverpool). 

Invited Speakers: 

1. Dr. P. M. F. Bishop (London). 

2. Dr. C. Crooke (Birmingham). 

8:45 P.it. Reception by the President and Council of tiic Royal College of Obstetricians and 
Gynaecologists at the University of London, Bloomsbury, W.C.l. 

Thursday, July 7, 1949. 

Morning Session. 10 a.m. Chairman: Sir William Gilliatt. 

"Essential Hypertension in Pregnancy” 

Introduced by: 

1. Professor George W. Pickering (London). 

2. Professor F. J. Browne (London). 

Openers of Discussion: 

1. Mr. G. F. Gibberd (London). 

2. Mr. A. Dickson Wright (London). 

Invited Speaker: Professor R. J. Kellar (Edinburgh). 

Afternoon Session. 2 p.m. Chairman : Dr. John Hewitt. 

(1) “ The Management of Pregnancy iji Diabetics. ' ’ 

Introduced by: 

1. Mr. John H. Peel (London). 

2. Dr. G. Douglas Matthew (Edinburgh). 

Opener of Discussion : 

1. Dr. W. G. Oakley (London). 

(2) " Hernia of Pouch of Douglas. ” 

Introduced by: Mr. Charles D. Read (London). 

Openers of Discussion : 

1. Mr. A. A. Gemmell (Liverpool). 

2. Mr. Alexander C. Palmer (London). 

Invited Speaker: 

1. Mr. C. M. Gwillim (London). 

8-10:30 P.M. Reception by the President of the Congress at the Zoological Gardens by 
courtesy of the Council of the Zoological Society of London. 

Friday, July 8, 1949. 

Morning Session. 10 a.m. Chairman: Professor O'Donel T. D. Browne. 

"Modern Concepts in Diagnosis, Treatment and Prognosis of Carcinoma of the Uterus." 

(1) "The Diagnosis by Vaginal Smear.” Dr. J. E. Aj'rc (Montreal). 

(2) "Precancerous Cellular Changes in Carcinoma of the Cervix.” Professor 

Gilbert I. Strachan (Cardiff). 

(3) "Prognosis Based on Biopsies.” Mr. A. Glucksmann (Cambridge). 

(4) "The Operation of Pelvic Exenteration.” Dr. Joe Meigs (Boston, Mass.). 

A discussion will follow each paper. 

Afternoon Session. 2 p.m. Chairman: Dr. E. Chalmers Falimy. 

Discussion on Maternal hlortality. 

Introduced by: Sir William Gilliatt. 

Openers of Discussion: 

1. Professor Dugald Baird (Aberdeen). 

2. :^^r. Percy Stocks (Leeds). 

3. Sir Eardley Holland (London). 

Invited Speakers: 

1. Dr. G. W. Theobald (Leeds). 

2. Dr. II. R. MacLennun (Glasgow). 

7:4o P.M. Congrw^s Banrpiet in Guildhall. 

For further information apply to the secretary, Mr. A. .lo-.cph Wrigley, 58 Queen Anne 
Street, London, W. 1. 



Items 


International and Fourth American Congress on Obstetrics and G3niecology 

May 14 to 19, 1950, Hotel Statler^ New York City 

Further plans for holding this international gathering have recently been announced 
by the sponsoring group, the American Committee on Maternal Welfare. 

The preliminary program for the scientific sessions, as developed by the General 
Program Committee of which Dr. Howard C. Taj'lor, Jr., of New York is the chairman, 
is as follows: The morning meetings, jMonday through Friday, May 15 to 19, are general 
sessions each devoted to one of five topics, (1) physiology of human reproduction, (2) 
the pathology of human reproduction, (3) social and economic problems, (4) neoplastic 
diseases of the female reproductive system, and (5) obstetric and gynecologic procedures. 

The afternoons will be given over to meetings of various groups represented at the 
Congress, including nurses, nurse-midwives, hospital administrators, educators, practicing 
phj’sicians, investigators in special fields, and public health doctors and nurses. Arrange- 
ments for these meetings are \inder the dii'ection of the following committees: medical 
section. Dr. Newell W. Philpott, ^Montreal, Quebec; educators and vestigators. Dr. George 
W. Corner, Baltimore, klaryland; hospital administrators, Dr. G. Otis Wliitecotton, Oak- 
land, California; public health. Dr. Edwin F. Daily, Washington, D. C.; and nurses and 
nurse-midwives. Miss Margaret A. Lostj', R.N., of New York City. 

The technical exhibit is under the direction of a special committee of which Dr. 
Woodard D. Beacham of New Orleans is chairman. Dr. John Parks of Washington, D. C., 
heads the committee in charge of the scientific exhibit. Tlie committee in charge of 
arranging the motion picture program is under the direction of Dr. Archibald D. Campbell 
of Montreal. Applications for space in the scientific exhibit or for time on the motion 
picture program should bo submitted to the chairmen in charge of these activities on official 
application blanks obtainable from the business office of the International Congress at 24 
West Ohio Street, Chicago 10, Illinois. 

All inquiries pertaining to the meeting should be addressed to the Chairman of the 
International and Fourth American Congress on Obstetrics and Gynecology, Dr. Fred L. 
Adair, at 24 West Ohio Street, Chicago 10, Illinois. 

The Twelfth British Congress of Obstetrics and Gynaecology 

July 6, 7, 8, 1949, London, England 

Program of Proceedings 

Wednesday, July 6 , 1949. 

Morning Session. 10 A.M. Chairman ; The President, Sir Eardloy Holland. 

The Congress will be declared open by the Minister of Health. 

“Modern Caesarean Section’’ 

Introduced by Mr. C. McIntosh ^Marshall (Liverpool). 

Openers of Discussion: 

1. Mr. A. W. Purdie (London). 

2. Dr. Beclere (Paris). 

Invited Speakers: 

1. Dr. Ninian Falkiner (Dublin). 

2. Mr. Frank Stabler (Newcastle). 

Afternoon Session. 2 P.M. Chairman: Professor Hilda Lloyd. 

(1) Guest Paper, “Endometriosis,” Dr. Joe Meigs (Boston, Mass.). 

(2) “The Methods of Assay -and Clinical Significance of Pregnanediol in the 

Urine. ’ ’ 

Introduced by: 

1. Professor C. F. Marrian (Edinburgh). 

2. Dr. G. I. M. Swyer (London). 
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The reactions with which we are concerned in this report are those incurred 
during radium and roentgen treatment of the pelvis in cases of cervical cancer. 
For this condition, radium application is usually confined to the uterine canal 
and upper vagina. The sphere of its activity is comparatively limited; yet, in 
addition to the uterus and cervix proper and the upper vagina, the bladder and 
rectum may he affected, as may even the small bowel if it happens to he adherent 
to the uterus. However, the volume of tis.sue affected is small so that significant 
primaiy reaction to I'adium irradiation is rare. The local reaction, true, may 
be intense. Roentgen therapy for cervical cancer is usually delivered through 
relatively large skin fields, usually two anterior and two posterior, approximately 
10 by 15 cm. each. Occasionally’’, lateral fields, over the hips are employed, and 
still less frequently, only two large fields are used, one to cover the lower ab- 
domen anteriorly and one to cover the back. All of these techniques necessitate 
the passage of the x-rays through large epithelial surfaces, large volumes of 
muscle and supporting connective tissues and fasciae, some portions of both 
small and large bowel, and bone. A certain amount of this is inevitable if tbe 
x-rays are to reach the tissues at which they are aimed, i.e., the ])arameti'ia 
and the regional pehde lymph nodes. With the combination of the two sources 
of irradiation, then, there are many possibilities for harm. Indeed, there have 
been enough very distressing and not infrequently fatal complications in our 
series of cases to warrant analysis. It seems no triumph to us to cure the cancer 
at the expense of making a '‘radiation cripple” of the patient. We feel certain 
that a comparable situation must exist wherever similar techniques have been 
employed.®’ 

Before going on to the actual analysis, a brief discussion of the specific 
reactions will help to clarify the problem. Immediate reactions have to do with 
the cytolytic effects of radiation and the alterations in body metabolism wliich 
rasuli from breakdown products; or they are related to the lighting up of infec- 
tion as a result of the radiation procedures.®’ ■* Sinee radium irradiation affects 
a relatively small volume of tissire, general effects are comparatively rare and 
usually in.significant. In a small proportion of cases nausea may be experienced. 
Hot infreq’iiently there is a febrile reaction, sometimes incident to the packing 
with tran.sitory occlusion of drainage and sometimes due to infection. The 
actual placing of radium in these patients often involves strenuous manipulation 
of a seminecrotic, infected cervix so that infection may be spread to the ad.iaeeni 
parametrium and lymphatics. Occasionally, serious generalized infection re.sults. 
It is doubtful if irradiation per .so lights up infection; it may he that the manip- 
ulations incident to the placement of radium cause the trouble. On the other 
hand, rocnlgcn therapy affects a large volume of tissue so that immediate general 
effects are more common. This is associated with considerable dermatitis, der- 
matolysis, and muco.sitis involving the epithelium of both bowel and bladdeiO’ 
“Radiation sickne.ss, ' which may occur even before destructive tissue effects 
can take place, is sometimes seen. Its true nature is unknown. Ilowever, the 
composite rc.sult of the “radiation .sickness” and the cytolytic effects may be 
anorexia, nausea, vomiting, often diarrhea, urgency and frequency of urination, 
and a certain amount of prostration. Occasionally a patient is “overwhelmed' 
and dies. 

The laic tissue effects of radiation have to do princii)ally Avith changc.s in 
the connective tissues; tbe.se are chiefly prolifei-ative.® This involves thickening 
of blood vessel walls with narrowing of vo.sscl lumina, and thus diminution in 
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REACTIONS TO X-RAY AND RADIUM THERAPY IN THE 
TREATMENT OF CANCER OP THE UTERINE CERVIX 

Daniel G. Morton, M.D., and John A. Keener, M.D., San Francisco, Calif. 
(From the Department of Ohstetrics and Gynecology, University of California Medical School) 

T he reactions of tlie human organism as a whole and of individual tissues 
as entities to irradiation as available bj’- radium and by high voltage roentgen 
rays are of great importance, since, at the present time, irradiation is either the 
treatment of choice or the only treatment possible for a lai’ge variety of malig- 
nant tumors. It is well knovTi that malignant tumors are more susceptible to 
the gamma rays of radium and x-rays than are noraial tissues. Indeed, it is 
upon the basis of this differential effect that the use of irradiation for malignant 
disease depends. Theoretically, it should be possible to destroy any malignant 
tumor by irradiation if one could arrange to deliver a sufficient amount to all 
parts of the tumor. Prom a practical point of view, this is often not possible 
because of the limiting effect of the surrounding normal, tissues. Not infre- 
quently, in an effort to deliver a lethal dose of irradiation to the tumor, sur- 
rounding normal tissues are overradiated, producing a variety of unfortunate 
effects which vary from those of minor degree to such marked tissue alterations 
that death of the patient may follow. The radiation therapist is constantly 
seeking to raise his dose level to efficient proportions vutliout overradiating nor- 
mal tissues. On the other hand, another puzzling variable which adds to the 
difficulty of determining the proper dose is that of irradiation sensitivity. The 
same amount of irradiation does not produce identical tissue reactions in all 
individuals. 

Reactions of normal tissues to irradiation may be divided in several ways : 
as immediate or late ; or with reference to the particular tissue or tissues affected ; 
or aecordhig to whether the reaction is of mild or severe degree. The latter 
depends largely upon the volume of tissue irradiated and the dose; the greater 
the volume of tissue exposed and the greater the dose, the more severe is the 
reaction likely to be. Reactions also depend upon the character of the tissue 
irradiated : i.e., whether it is bowel, Madder, spleen, liver, lung, or a combination 
of different organs. Some of the tissues are much more susceptible than are 
others. 


Note: The Editors accept no responsibility for the views and statements of authors 
as puldished in their "Original Communications.’' 
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monly associated with cervical necrosis, sections of Avhicli frequently sliowecl no 
viable cancer cells) j acute pelvic inflammatory disease; acute pyelonephritis; 
pelvic thrombophlebitis; extensive pelvic peritonitis; severe radiation reaction 
tff the rectum with ulceration. In most of these instances the temperature was 
rather markedly elevated. These severe immediate reactions were sometimes 
followed by prolonged illness or even death. For example : A patient developed 
a pelvic abscess which eroded into a major vessel causing death from hemor- 
rhage. One patient developed a severe pelvic inflammatory disease which did 
not respond to therapy, and the patient eventually died of sepsis. Another 
patient developed colitis and diverticulitis; eventually one of the diverticuli 
ruptured. Still another patient had a severe rectal reaction with bloody diar- 
rhea; eventuallj'' she developed proctitis and a rectal stricture vdth partial 
obstruction. Under moderate immediate reactions have been included : instances 
of parametritis, cystitis, pyelonephritis, proctitis, peritonitis, enteritis, colitis, 
and cervical necrosis associated with fever of moderate degree, e.g., temperature 
of 37.5° C. to 38° C. for two consecutive days, exeludmg the first postoperative 
day, and often involving a prolonged hospital stay with low-grade fever. 
Whenever the febrile reaction was slight or did not appear at all, the reaction 
was classified as mild. 

Of the 580 patients who received radium therapy either alone or in com- 
bination with x-ray 2.6 per cent had severe reactions, 6.9 per cent moderate 
reactions, and 90.5 per cent mild reactions. Table 1 represents an attempt to 
eori*elate the degree of immediate reaction to radium with the dose given. Inter- 
estingly, no significant differences could be determined when the dose was con- 
sidered in this manner nor was a difference noted when the group which received 
radium alone was compared with the group which received both radium and 
x-ray therapy. (However, at times, radium therapy was stopped temporarily 
^ oi‘ reduced because of severe reaction. This would increase the number of severe 
reactions with lower doses of radium in this table.) 


Table I. Radium Therapy; Reactions 



NUMBER OF 


.SEVERE 

1 MODERATE | 


DOSE 

patients 

NO. 

1 PER CENT 

1 NO. 

1 PER CENT 1 


Less than 4,000 nig.lir. 
radium alone 

S3 

3 

3.5 

G 

7 

76 . 

More than 4,000 nig.hr. 
radium alone 

90 

3 

3.3 

S 

8.8 

79 

Less than 4,000 mg.hr. 
with x-ray 

113 

5 

4.4 

0 

5.3 

102 

Afore than 4,000 mg.hr. 

with x-ray 

X-ray alone 

292 

41 

4 

1.3 

20 

0.8 

208 

Total 

02 1 

15 

2.6 

40 

6.9 

.325 fOn.O'/'’! 


In 126 cases, radium treatment was carried out in the face of low-grade 
fever (in excess of 37.4° C.) and/or a rapid sedimentation rate (30 minutes or 
less) ; 19, or 15 per cent, of these patients developed febrile reactions classifi- 
able as severe or moderate. However, radium treatment was usually po«l- 
poned in eases in which a temperature elevation existed. 

With regard to the patients who received deep x-ray therapy either alone 
or in addition to radium, see Table II. Immediate reactions to radiinn have 
just been discussed. Immediate reactions to x-radiation were classified as 
severe when the patients were so prostrated or overwhelmed by the therapy tiiat 
death ensued within a few days, or weeks, or a month or two at most; when 
nausea, vomiting, and diarrhea were so severe that considerable hospitalization 
vW required; and when the patients were so sick that marked weight loss 
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blood supply. This in turn may lead to radionecrosis. Examples of this type 
of reaction are a ])ersistent central necrosis of the cervix (without cancer) with 
its attendant inflammatory concomitants ; ulceration of bowel or bladder walls,® 
often with subsequent persistent hemorrhage from bladder or rectum (inelastic 
arterioles) ; rarefaction of bone, even fractures®’ ® ; or occasional perforation of 
a viscus," sometimes witli sulDsequent peritonitis, sometimes with fistula forma- 
tion. There may, of course, be longtime specific effects upon tissues which pre- 
vent their repair other than diminution in Ijlood supply, but in all probability 
the latter is the most important. 

Other undesiralfie late effects have to do with the building up of connective 
tissue masses, or constricting scar tissue condensations; these reactions not in- 
frequently cause partial or even complete bowel obstruction. Fibrosis of muscles 
sometimes interferes Avith certain motions. A striking though relatively harm- 
less manifestation of this type of reaction is often to be found in the abdominal 
wall through which the roentgen rays have passed.^" It may become 2 to 3 
times its former thickness and very dense, fibrous, and unyielding. The over- 
lying .skin is likely to be thin and telangiectatic. 

No douljt, infection often contributes to the heavy condensations of connec- 
tive tissue in the parametrial and uterosaeral ligaments, so that it is really im- 
possible to resolve completely the various tissue reaetions according to their 
various etiologic components. It is also often very difficult, if not impossible, 
to distinguish between irradiation fibrosis and cancerous infiltration upon ordi- 
nary pelvic examination. 

Radiation Technique 

Since 1931, a relatively standardized technique has been employed at the 
University of California Hospital. Most patients have received deep x-ray 
therapy first. Both 200 kv. (constant potential) and 1,000 kv. machines have 
been used. The factors have been as folloAvs : The 200 kv. radiations were from 
a General Electric X-P tube activated by a constant potential apparatus at 200 
kv. and 15 Ma., and filtered through the wall of the tube (0.2 mm. Cu. equivalent) 
and 0.2 mm. Sn., 0.25 mm. Cu. and 2 mm. Ah. or 0.5 mm Cu. plus 1 mm. Al. 
Supervoltage radiations Avere from the Sloan high frequency generator, operated 
at from 600 to 1,200 kv. and filtered through the tube AA’ali of 1.5 mm. Cu. plus 
3 _mm. steel, and then through 2 mm. Pb., 1 mm. Cu., and 1.5 mm. Al. The 
skin target distance used is 80 cm. 

During the 14 years, 1930 to 1945, under revicAv, the roentgen dose has 
been gradually increased® so that for the last 4 to 5 years about 3,000 r. (meas- 
ured in air) has been delivered to each of four fields (10 by 15 cm.), tAA’o anterior 
and tAvo posterior. In this study, no patient is considered to haAm received deep 
therapy AAffio has receded less than 1,000 r. to each of four pelvic fields. Gen- 
erally three Aveeks have been alloAved for recOAmry after the termination of x-ra,A^ 
therapy before the insertion of radium. The fii’st radium treatment has usually 
consisted of an intrauterine tandem of three 50 mg. capsules of radium for 3,000 
mg. hr. (Screening: platinum 0.5 mm., rubber 2.0 mm.) The second treatment 
has usually been given tAvo Aveeks later and has consisted of a plaque containing 
100 to 150 mg. placed against the cervix for 1,500 mg. hr. (Screening; platinum 
0.5 mm., brass 1.0 mm.) This dose has been increased or decreased according 
to circumstances. There liaA’e also been selected groups of patients Avho haA^e 
receh'ed roentgen therapy alone (Stage IV cases), or radium alone (groAvth of 
small volume, particularly in elderly Avomen). The entire study includes 621 
patients Avith cancer of the cerAux. 

Immediate Reactions 

Since the only significant immediate reactions to radixim Avere those of a 
fel)rile character, only these are considered. Immediate reactions to radium 
classified as severe: development of a pelvic abscess (such abscesses AA’ere com- 
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Late Reactions 

Late reactions to irradiation were considered to be those wliieli developed 
after the patient presumably had recovered from the immediate effects of 
therapy. It must be realized that a single reaction may be represented in two 
places in these statistics, e.g., a bowel obstruction also may be a connective tissue 
reaction when it is due to radiation. It Avill be noted that most late reactions 
can be explained, in great part, on the basis of the prolifer^itive effect of radia- 
tion upon connective tissue, giving rise to obstructions or to markedly diminished 
blood supply. Some late reactions were due to the consequences of inflammation. 

Bowel Obstructions 

In this series there were 38 bowel obstructions which, in our judgment, were 
not due to -cancer; ten of these obstructions were severe enough to nece.'^sitate 
colostomy. There eertaini}’- were many more partial obstructions, such as those 
of the rectvmi, which did not produce enough symptoms to be of note or to cause 
them to be listed here. Most of the obstructions were located in the neiglibor- 
hood of the rectosigmoid junction opimsite the cervix. This is not .surprising 
when we consider that this section of bowel must receive the largest eomliined 
effect of radium and x-ray. Table IV confirms the impression that dose was a 
large factor here since it showed that the incidence of obstruction increased as 
the amount of irradiation was increased by the addition of larger and larger 
amounts of x-ray to radium therapy. 


Table IV 


TYI’E OF THEUACY 

CATIENTS 

OBSTRUCTIO.N- 

I’ER CKN’T 

X-ray alone 

41 

0 

0 

Loss than 4,000 mg.hr. 
radium alone 

85 

0 

0 

More than 4,000 mg.hr. 
radium alone 

90 

4 

4 

Less than 1,.500 r. x 4E 
plus radium 

24 

0 

0 

Less than 3,000 r. x 4F 
more than 1,500 r. 
plus radium 

IGO 

9 

5 

More than 3,000 r. x 4F 
plus radium 

215 

25 

12 

' Total 

021 

38 

C.l 


The table also .shows that ob.struction did not occur in the .small group of 
cases in which x-radiation alone was used, but the addition of x-ray in larger 
doses to radium therapy significantly increa.sed the number of obstructions. 

Connective Tissue Reactions 

Condensations of tissue which were .significant enough to cause signs or 
sym])toms and which were apparently the result of irradiation changes in yio 
vc.ssels are considered under the lieading of connective tissue reactions. In n*’'’ 
group, we have also placed reactions in which there was a proliferation of con- 
nective tissue under radiation .stimulus to .such a degree that significant symp- 
toms re.sulted. Included, then, are such difficulties as bowel oi- ureteral obstruc- 
tions, lymphatic obstructions, etc. There were 46 .such reactions (Table V). 

The table .shows that the '‘connective tissue” reactions were more common 
after larger doses of irradiation, e.sj)ecially when radium was used also. 



Volume S7 EEACTIONS TO KADIATION THEEAPY IN CEEVIX CANCEB 629 

Number 4 

occurred. Whenever the skin reactions were so marked that skin grafts proved 
necessary the reaction was also considered severe. Under moderate reactions 
have been included: severe sldn reactions which did not require skin grafts and 
which were not associated with severe generalized reactions; reactions in which 
diarrhea, nausea, vomiting, anorexia, and prostration were sufficiently marked 
to make the patients quite ill, but not to a degree demanding hospitalization. 
Whenever the diarrhea, nausea, vomiting, anorexia, and weight loss caused little 
disturbance, or failed to appear at all, the reaction was classified as mild. Of 
the 409 patients who received deep x-ray therapy either alone or in combination 
with radium, 10 per cent had severe reactions, 30 per cent moderate reactions, 
and 60 per cent mild reactions. In Table II an attempt is made to cori’elate the 
degree of immediate reaction to x-radiation with tlie amount of radiation given. 
Curiously enough, no significant differences could be determined when the figures 
were handled in this way. (However, at times, therapy was stopped temporarily 
or abbreviated because of severe reaction. This would increase the number of 
severe reactions with lower doses of x-ray in this table.) 


Table II. Eeactioxs to X-ray Therapy 




SEA^ERE 

1 MODERATE | 

MILD 1 


DOSE 


XO. 

1 PER CEXT 

NO. 

1 PER CEXT 1 

t NO. 

1 PER CEXT 

TOTAL 

Less than 


7 

15 

11 

24 

28 

61 

46 

1,500 r. X 
Iklore than 

4P 








1,000 r. X 
Less than 

4F 

19 

11 

41 

24 

106 

65 

166 

2,000 r. X 
More than 

4F 








1,500 r. X 
More than 

4F 

14 

7 

70 

35 

113 

58 

197 

3,000 r. X 

4F 








Totals 


40 

10 

122 

30 

247 

60 

Total 409 


In Table III, the cases were rearranged in order that a comparison might 
be made between the immediate reactions in patients treated vdth the 1,000 kv. 
machine and those treated with 200 kv. x-rays. The incidence of severe and 
moderate reactions was only slightly higher for those treated with the 1,000 kv. 
machine. 

Table III 




1 SEAT3RE 1 

1 MODER.ATE 

MILD 

MACHINE 

PATIENTS 

NO. 

1 PER CEXT 

NO. 

1 PER CENT 

NO. 1 PER CEXT 

1,000 kv 

243 

36 

15 

33 

30 

174 55 

200 kv 

99 

11 

11 

21 

21 

67 67 


Part of the difference betAveen the 1,000 kv. macliine and the 200 kv. must 
bo attributed to the fact that the 1,000 lv\\ machine has been used more recently 
wlien larger doses of x-ray have been given. It is the general feeling of many 
radiologists that the 1,000 kv. machine enables one to deliver a larger dose to 
the pelvis with less skin I'eaction, particularly in those Avith A^ery thick abdominal 
AA'alls.^® 

Eighty-eight patients AA'ere treated through six fields, Avhieh included tAvo 
lateral ports in addition to the usual four pehic ports. In this group, seA-ere 
and moderate immediate reactions occurred in 15 per cent and 34 per cent, 
respectively, figures not significantly different from those for the four-field 
technique. In some instances the immediate reaction to irradiation Avas so scA’cre 
that death ensued shortly after. These cases ai’e discussed later in a section 
on mortality. 
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nation. The group also includes patients who had bladder bleeding of significant 
enough degree to warrant treatment. There were 48 patients in this group. 
They are reviewed in Taljle VII. 

Table VII 


TYPE OP THEPuAPY 

PATIENTS 

BLADDER REACTIONS 

PER CENT 

X-ray alone 

41 

1 

2.4 

Less than 4,000 mg.lir. 
radium alone 

85 

2 

2.3 

More than 4,000 mg.hr. 
radium alone 

90 

9 

10.0 

Less than 4,000 mg.hr. 
ndtli x-raj’- 

123 

3 

2.4 

More than 4,000 mg.hr. 
with x-ray 

282 

33 

11.7 

Total 

G21 

48 

7.7 


This table shows the relation of bladder reactions to larger doses of radium. 
Foi’ty-two of the forty-eight bladder reactions occurred among the 374 patients 
who received more than 4,000 mg. hr. of radium. 

Fractures 

In this series there were five hip fractures and one fracture of the symphysis. 
There prolDalhy were other such fractures which were not recognized as such. 
In addition, there was a considerable number of patients who complained of 
pain in their hips and whose x-i’ays showed osteoporosis of the hip bones without 
evidence of fracture. 

Fractures of the neck of the femur associated with roentgen therapy have 
been descril)ed Ijy others.®’ ® There is agreement that they are due to endaiferitis 
which in turn leads to osteoporosis and increased fragility. X-ray pictures at 
the time and subsequent events have usually proved these fractures not to he 
due to metastases. 

Three of the five hip fractures occurred among eighty-eight patients who 
received six-field therapy (i.e., Avhich included two lateral portals). The other 
two patients who developed liip fractures received 3,400 r, to four fields and 
2,750 r. to four fields respectively. All five received radium tlierapy. 

The patient Avith the fractured sjunphysis received 6,274 mg. hr. of radium 
plus 2,500 r. to one anterior and one posteilor field. 

The hip fractures, then, Avere associated Avith liigh doses of x-ray and Avcrc 
more common Avith six-field therapy. As one might expect, Jio fi’actui'es oecurred 
among the patients Avho Avere treated Avith radium alone, since the action of 
radium placed in and about the cervix could hardly include tissues as far 
removed as the bony Avails of the pehis. 

Muscle Eeactions 

A number of the patients in this series suffered from rather severe late 
“muscle reactions’’ as indicated by difficulty in moving exlremitie.s, inability to 
stand erect, etc. Such difficulties AA'crc thought to be due to fibrosis in the 
muscles and to decreased vascularity. It is certain that many of tiie patient.s 
in the series have had muscle reactions of a milder degree than is considered 
here. There Averc fifteen “muscle reactions” noted to be of considerable degree. 
Eleven of these Avere found among the patients aa'Iio received more than 3,000 i'- 
to four fields A\5th 3-adium and all fifteen received more tlian 1,500 r. Avitli radium. 
Eight of the fifteen occurred among the eighty-eight patients Avho recei\'ed six- 
field therapy. _ 

Thus the scA-crc muscle reactions Acerc associated c.xclu.sively aviIii jiatiems 
Avho had received x-ray ther.npy, c.specially those Avho had received the larger 
doses of six-field therapy- 
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Table V 




CONNECTIVE TISSUE 


TYPE OF THERAPY 

PATIENTS 

REACTIONS 

PER CENT 

X-ray alone 

Less than 3,000 r. x 4P 

30 

0 

0 

X-ray alone 

More than 3,000 r. x 4F 

11 

1 

9 

Less than 4,000 mg.hr. 

85 

0 

0 

of radium alone 

More than 4,000 mg.hr. 

90 

5 

5.5 

of radium alone 

Less than 1,500 r. x 4F 

24 

1 

4.1 

plus radium 

Less than 3,000 r. x 4F 

More than 1,500 r. plus 

ICG 

10 

G 

radium 

More than 3,000 r. x 4F 

215 

29 

13.5 

plus radium 




Total 

G21 

4G 

7.4 

Colitis, 

Proctitis, 

Eectal Bleeding- 


Commonly, late comiilaints were associated with the bowel, and here patients 

who had either marked colitis, proctitis. 

or rectal bleeding are grouped together. 

Again, it is to be remembered that then 

3 wei-e many patients who suffered from 

mild degrees of these complaints who are not considered here (Table VI). 


Table VI 




COLITIS, PROCTITIS 


TYPE OF THERAPY 

patients 

RECTAL BLEEDING 

PER CENT 

X-raj" alone 

41 

3 

7.3 

Less than 4,000 mg.hr. 

85 

1 

1.1 

radium alone 

More than 4,000 mg.hr. 

90 

2 

2.2 

radium alone 

Less than 1,500 r. x 4F 

24 

1 

4.1 

plus radium 

Less than 3,000 r. x 4F 

ICC 

18 

10.8 

more than 1,500 r. 
plus radium 




!More than 3,000 r. x 4F 

215 

51 

23.7 

plus radium 




Total 

G21 

7G 

12.2 


This talile shows an increase in tlie numbers of intestinal reactions when 
x-i’ay in larger doses was added to radium treatment. 

Bowel Ulcers 

Isolated bowel ulcers, apparently due to local necrosis of mucosa from 
irradiation, occurred in ten cases. There were none of these among the 175 
patients treated with i-adium alone and none among 99 patients treated with 
x-ray and less than 4,000 mg. hr. of radium. However, all ten oeeui’red amoiip 
273 patients who were treated with more than 4,000 mg. hr. of radium combined 
with x-ray in excess of 1,500 r. to four fields. l\Iost of these bowel ulcers, as 
might be expected, occurred high in the rectum or in the region of the recto- 
sigmoid junction, areas which received a large sum of irradiation from the two 
soui’ces. 

Urologic Complications 

The urinary bladder was frequently involved in late j’eactions to irradiation. 
In this sei-ies ai’c included those jmtients whose cystitis was apparently due to 
irradiation as revealed, in the greatest number of patients, by eystoseopic exami- 
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Mortality 

Nineteen patients died as a consequence ol irradiation (Table IX), and two 
others probably died of the effects of radiation. While all of these deaths were 
not due directly to the rays of radium and/or x-ray, there were several deaths 
attrilmtable to such action since at autopsy or surgery nothing Avas found except 
the extreme destruction of cancer cells. In the remainder of the patients, the 
radiation apparently caused enough changes to precipitate death Avhich took 
place in a few daj^s to a few months following completion of treatment. No 
death Avas included in this group in AA'hieh it appeared reasonable that cancer 
alone might haA^e been the responsible factor. Probably there AA^ere other deatlis, 
hastened l)y irradiation Avhich have not been included. 

In this series, 621 patients have been considered. Fifty of these patients 
received surgeiy as a major portion of their therapy, and therefore, they received 
irradiation primarily to clear infection and usually in small amounts. The 21 
deaths considered here occurred among the other 571 patients, AAdiieh gwes a 
mortality rate of 3.7 per cent. 


Table IX. — ^Mortality 


oaxjse of death 

1. Pyeloureteritis with uremia 

2. llcniorrhago (immediately after x-ray) 

3. Perforation of sigmoid after acute peritonitis 

4. Pelvic abscess 
a. Pelvic abscess 

G. Perforation with generalized peritonitis 
7. Acute peritonitis 

5. Severe immediate reaction with prostration 
f). Severe immediate reaction with prostration 

10. Severe immediate reaction with prostration 

11. Severe immediate reaction with prostration 

(probable) 

12. Abscess drain to peritoneum 

13. Pelvic abscess with peritonitis 

14. Perforation witli cul-de-sac abscess 

15. Cul-de-sac abscess 

IG. Severe immediate reaction with prostration 

17. Severe colitis (probable) 

18. Intestinal obstruction 

19. Pyelonephritis, hydronephrosis, prostration 

20. Perforation with peritonitis 

21. Deocolic fistula, prostration 


RADIUM X-RAY 


5,200 mg.hr. 

1,700 r. 4F 

1,547 

1,600 r, 4F 

3,027 

1,520 T. 4F 

2,680 

1,760 r. 4F 

2,233 

0 

4,558 

3,160 r. 4F 

0 

3,476 r. 2F 

4,732 

2,500 r, 4F 

0 

3,000 r. 2P 

0 

3,500 r. 2F 
1,800 r. Lat. F 

4,059 

3,700 r. 4F 

G,344 

3,000 r. 4F 

4,500 

3,000 r. 4F 

5,000 

3,000 r. 4F 

3,375 

3,050 r. 4F 

3,800 

3,300 r. 4F 

5,000 

3,550 r. 4F 

4,500 

4,050 r. 4F 

3,000 

.3,100 r. GF 

4,500 

3,550 r. 4F 

4,000 

3,850 r. 4F 


In summarizing the death eause.s tlien : 

Pyelonephritis, uremia, etc. 

Hemorrhage 

Pelvic abscess, phis or minus peril onitis 

Bowel perforation 

Peritonitis 

Prostration 

Obstruction 

Heocolic fistula 


1 

5 

4 

1 

f) 

1 

1 


The chief causes of death Avere prostration during or immediately following 
roentgen irradiation (G cases); the end ro.sults of infection, probably initiated 
at the time of radium application, or at least aggraA'ated by Ibis jirocedure (5 
cases) ; and boAvel perforation (4 cases). It should probably be possible to avoid 
“prostration*' by more careful attention to the patient during her therapy Avitli 
prompt- interruption if her general condition appears to be deteriorating ab- 
normaliy. Possiblv smaller doses oA'cr longer periods of time could be used in 
tho more sensitive individuals. It .should also be possible to reduce the number 
of deaths due to infections by more careful preparation of the patient before 
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Fistulas 

There Avere sixteen fisUilas Avliich seemed to be the result of irradiation 
changes, i.e., loss of vascularity Avith consequent necrosis. Of these, seven AA^ere 
rectovaginal, four AA^ere vesicoAmginal, and fiAm Avere in miscellaneous locations 
including an enterovaginal fistula. These figures represent an incidence of 2.5 
per cent. 

The association AAulh type of therapy is summarized in Table VIII. 


Table VIII 


TYPE OF THERAPA' 

PATIENT.S 

FISTULAS 

PER CENT 

X-ray alone 

41 

0 

0 

Less tliaii 4,000 nig.hr. 
radium alone 

85 

1 

j.l 

klore than 4,000 ing.hr. 
radium alone 

90 

0 

0 

Less than 1,500 r. x 4F 
plus radium 

24 

1 

4.1 

Less than 3,000 r. x 4E 
more than 1,500 r. plus 
radium 

IfiG 

G 

3.6 

More than 3,000 r. x 4F 
plus radium 

215 

8 

3.4 

Total 

G21 

IG 

2.5 


The fistulas AA^ere found, then, among the ])atients AA'ho received a combina- 
tion of x-ray therapy and radium. Apparently factors other than dose must 
have operated since an increased incidence of fistula Avas not clearl}^ associated 
Avitli larger doses., (Variations in technique not discernible in our analysis may 
have been responsil)lc). Tlie figure given here may be high since on some occa- 
sions it Avas difficult to be sure that the fistula Avas due to irradiation and not 
to cancer. 

Radiation Necrosis 

Almost complete noncancerous necrosis of the cervix folloAA^ed by scA’-ere 
hemoiThage or abscess formation occurred in at least five patients, one of AAffiom 
Avas_ treated AAOth radium alone, the others having been given aAmrage doses of 
radium and x-ray in eomlDination. Interestingly, at postmortem examination, 
such patients shoAved no Auable cancer cells or else such examination revealed 
malignant cells AA’^hich Avere apparently greatly damaged. 

1,000 Kv. and 200 Kv. Machines 

The 1,000 kv. machine and the 200 kv, machine Avere compared in the revicAV 
A\dth respect to each of the reactions noted. In most instances there A\'ere no 
significant differences. IIoAvever, some difference in result Avas noted in the 
revieAv of bladder reactions. Tavo hundred fortj'-three patients Avere treated 
Avith unmixed 1,000 kv. irradiation and 99 patients Avere treated Avith unmixed 
200 kA". irradiation. 


aiACHI NE PATIENTS BI, ADDER REACTIONS PER CENT 

1,000 kv. 243 28 11.5 

200 kv. 99 3 3.0 

The slightly higher incidence of bladder reactions in cases in Avhieh 1,000 
kv. x-radiations Avere employed is difficult to explain and may Avell be due to 
chance — Ave are not inclined to attach any particular importance to it. 
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as the dose of radium and x-radiation increased (Table X). Possibly even larger 
doses Avould result in a still larger number of survivors, yet certainly a point 
would be reached Avbere the increasing number of radiation complications Avould 
more than cancel the advantages. 

A number of factors have been considered in connection with our search for 
means of reducing the incidence and severity of irradiation complications. There 
were 42 patients who had a significant anemia (hemoglobin less than 60 per cent) 
at the onset of therapy; 9 of these survived for more than 5 years. This is a 
lower survival rate than that of the whole series, but the number of cases is too 
small to be convincing. There were 92 patients who had fever (37.4° C. or 
more) and/or a rapid sedimentation time (18 mm. in 30 minutes or less) l^efore 
irradiation. Only twelve of this group survived the five-year period. While such 
factors as fever and anemia appear to be related to a poor prognosis, they may 
well have been incidental only, since anemia and infection are more likely to 1)0 
present in the more advanced eases. However, it would seem worth while to 
make every effort to combat anemia and infection before treatment is instituted 
whenever possible. 

The increased incidence of late complications in and about the cervix 
(necrosis, obstructions of the rectosigmoid, etc.) in eases in which radium and 
x-ray were combined, particularly in the larger doses, suggests that these tissues 
were sometimes overradiated. We believe that a reduction in dose is in order. 
Factors such as screening, intensity, duration of treatment, interval between 
treatments, etc, may well play a part in this connection. 

Efforts should also be continued to determine the radiosensitivity of tumoi's 
since reduced amounts might frequently be in order. Indeed, this can some- 
times be arranged on the basis of clinical response, although obviously it woidd 
be unwise to place too much reliance upon such an evaluation. Studies of serial 
biopsies or vaginal smears during the cour.se of treatment might possibly prove 
more reliable. 

Other measures which deserve further investigation or trial are the anti- 
biotics (disappointing .so far), the role of palliative surgery in cases of irradio- 
necrosis without recurrence, continuous hospitalization during roentgen radiation 
therapy, the detei’inination of isodose curves for the method of ti-eatment in use 
so tiiat overradiation can be avoided on a more precise mathematical plan. 
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radium treatment, and constant attention to the avoidance of undue manipula- 
tion and injuiy of the cervix during biops^’', examination, and radium insertion. 
Penicillin and the sulfonamides have been used extensively without appreciable 
result. 

Irradiation necrosis is probably responsible for bowel perforation. Complete 
prevention is unlikely to be achieved if we are to provide sufficient irradiation 
to be effective. 

Discussion 

It is apparent that radiation therapy for cervical cancer, when provided by 
the technique employed at the University of California Hospital, carries with it 
a distinct morbidity and mortality. Indeed, these complications have been suffi- 
ciently prevalent and distressing to stimulate us to seek ways and means of 
avoiding them. "While we doubt that complications can be completely eliminated 
as long as radiation in effective doses is employed, Ave do feel that searching 
analysis oC present methods and results can lead us to some improvements. In 
general, the severity of reactions increased as the dose increased, though this 
was not particularly convincing with regard to immediate reactions in our series 
of eases. This principle was borne out quite clearlj'^ with regard to late reactions. 

Radium alone, as pointed out earlier, produced little significant general 
reaction, but its use, either directly or indirectly, sometimes caused the induction 
or exacerbation of infection, which occasionally, was serious enough to cause 
death. Local destruction of tissue, fistula formation, etc., Avere not common in 
our cases from radium alone. Roentgen therapy often caused a general reaction, 
and sometimes produced so much prostration and general metabolic disturbance 
that death folloAA'ed. It also produced proliferative changes in the normal eon- 
nectWe tissue structures, not infrequentlj^ to such an extent that obstructions 
resulted, or necrosis ensued due to endarteritic changes Avith consequent reduc- 
tion in the vascularity of the tissues. The incidence of complications AAvas defi- 
nitely greater in cases in Avhich both radium and x-ray Avere used, and also 
increased as dose increased. Undoubtedly overradiation, pai’ticularly of the 
cervix and immediately surrounding tissues, Avas often present. We believe that 
AA'here x-radiation of effective proportions is added to an established radium 
technique — and in general this is the cA'olution of the treatment of this disease 
during the last fifteen years — thought should be directed toAvard reducing the 
irradiation to the tissues Avithin the effectWe range of the radium, lest these tis- 
sues receive a lethal dose from the combined sources. 


Table X 


k.vbium: MG.iin. 

X-KAY X 4f 

PATIEN'TS 

■WITIim'T 

.SURfiEUY 

AMVE 

A'E.\r.S 

PER CENT 

Lo?s ilian 4,000 

0 

40 

G 

13 

More tlian 4,000 

0 

70 

20 

20 

Lcs-s than 4,000 

Les.s than 3,000 r. 

43 

10 

23 

Ta?.‘ 5.‘? than 4,000 

^klore than 3,000 r. 

34 

11 

on 

^lore than 4.000 

Less than 3.000 r. 

12S 

40 

30 

lArore than 4.000 

More than 3.000 r. 

n.j 

47 

41 


Total 

430 

140 



Statistics for the 436 paticnt.s in this series Avho Avere treated radiologically 
only, more than five years ago, sIioav that the percentage of survivals increased 
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able effects of treating the cervix are to be noted, and at least one group of 
writers ascribe to cervicitis an important role in the production of chronic 
parametritis.®^’ 

The “apparent precipitating cause” of the S 3 T;nptoms of pelvic congestion, 
as noted b}’- the patient, is shown in Table I. The figures indicate “abortion” 
and “childbirth” as the second and third in relative importance. Miscarriage, 
especially induced abortion, has been frequentb^ cited in the past as the cause 
of chronic parametritis®’ ®’ ®® and indeed this seems to ]je a common clinical 
assumption. 

Parturition at full term maj’- lead to congestion as a result of weakened 
pelvic supports, but this mechanism can hardly explain congestion or “para- 
metritis” after abortion. The persistence of a true infection in the parametrium 
for 3 'ears after a miscarriage likewise seems a hardlj’- tenable hypothesis. It 
seems iDetter in those cases dating their pelvic symptoms from an abortion to 
ascribe them, as Cotte has done, to a “postpucrperal phlebitis” and permanent 
injury to local vascular structures. 


Table I. Apparent Precipitating Cause 


; - - - 

1 MARRIED 1 

SINGLE 

|separated| 

total 

Marriage 

17 



17 

Marital discord 

5 


1 

6 

Separation from husband 

4 



4 

Engagement 


2 

1 

3 

Divorce 



3 

3 

Direct coital relationship 

5 

1 

1 

7 

Childbirth 

9 



9 

Abortion 

10 

1 

1 

12 

Traged}’’ in family 

1 

4 

1 

6 

Accident to patient 

2 


2 

4 

Operation on patient 

2 

1 


3 

No apparent cause 

23 • 

7 

1 

31 


78 

16 

11 

105 


d. The Estrogens as a Cause of Hyperemia . — 

The part played b^’' the estrogens, and perliaps progesterone, in the etiology 
of pelvic congestion requires careful thinking and precise statements. In par- 
ticular, distinction must be made between the estrogens in normal quantities^ as 
essential prerequisites for the condition to develop and the estrogens in excessive 
amounts as the specific causative factors. 

a. The Bole of Normal Quantities of Estrogens: After the removal of the 
ovaries or the suppression of their function bv radiation or by their exhaiistion 
at the menopause, signs and symptoms of congestion of breast and pelvis di- 
minish. Within a few months there remain onlj’-, and that rarelj’, some of the 
“neuralgic” complaints, at^'pical vaginal pain, cocc.vdj'^nia, and breast tender- 
ness. The engorgement, backache, and leueorrhea soon disappear. This change 
is surely correlated with the loss of ovarian activity. 

Furthermore, it is evident that the peak of congestive sjnnptoms in the 
menstruating woman occurs in the daj’^s before the onset of each period. It is 
probable that this rhythmic increase in .sjnnptoms in the premensti-mim is due 
to tlie ph.vsiologic increase in blood estrogen or ])erhaps progesterone concen- 
tration. This, however', is not evidence of unplysiologic levels of hormone as 

the cause. . . . 

1). The Possibilities of Ilyperestrinism: In man.v of lhe.se patients the clin- 
ical picture closely resembles what has been called “pi'cmenstrual tcn.sion. 
For the latter condition an estrogen excc.ss has been assumed.®®’ jierhajis as a 
result of overproduction or as the indirect result of a vitamin B deficiency.'’ 
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2. Mechanical Factors . — 

Yarious meclianieal factors may evidently affect the flow of blood through 
the pelvic vessels and thus alter local intravascular pressure, especially in the 
veins. Changes in any of the mechanical factors result in rapid, although 
temporary, variations in the sjTuptoms of pelvic congestion. 

a. The Standing Position: A most convincing demonstration of the effect 
of gravity is the relief experienced bj’’ the patient vith pelvic congestion when 
she lies domi. Conversely, leueorrhea, menstrual bleeding, and backache arc 
notoriously increased by long periods of standing. It seems almost obvious that 
alterations in position affect symptoms through a change in venous pressure 
and resulting change in degrees of congestion. 

h. Fatigiie: The factor of fatigue was evident in many of the eases of this 
series and is frequently given as a symptom by these patients. It has been 
accorded importance by many other observers.®’ Fatigue, result- 

ing in a loss of muscle tone, may simply make the effects of the standing position 
more apparent. On the other hand, it may result in increased nervous tension 
and so add to the effects of the “vasomotor impressionabilit 3 ^ ” 

c. Malposition of the uterus has been held a factor in congestion by French, 

German, and American writers.®’ ^®’ -®’ ®®’ The malposition may cause 

congestion through a kinking of the veins, bj’' adding to the effects of gravity 
as in descensus, or simply through the often associated defective fascial support 
of the pelvic vessels. 

It is difficult to evaluate the imj)ortance of malposition in the present series. 
A retroversion of appreciable degree was present in a third of the cases. In at 
least ten cases a su.spension had been perfonned prior to the first visit of the 
patient and in fifteen cases this operation was subsequently performed. The 
results in these ten previously performed suspensions were obviou.sly unsatis- 
factory and in those performed subsequently not completely so. Dickinson^" on 
the basis of one hundred eases denies that the incidence of retroversion is any 
higher in a series of cases of “chronic parametritis” than among office g.'vmc- 
cologie patients in general. 

The observation of a few striking cases, however, makes it appear probable 
lhat retroversion is at times the principal, although not the sole, factor. The 
diminution in backache after the insertion of a pessary is a common observation 
and in two cases of this series a menorrhagia disappeai’ed with the same type 
of therapy. Cotte® graphically demonstrated by Lipiodol injection the reduction 
in size of the uterine cavity which followed suspension of the enlarged congested 
uterus. This change in size seemed clinically evident in similarly treated cases 
of this series. Retroversion is not, therefore, to be regarded as the source of 
symptoms, but in at least some instances predisposes to the congestion which 
produces the symptoms. 

d. Constipation: The anastomoses between rectal and uterme venous sys- 

lems have been referred to and the point made that disorders of circulation 
affecting one area would be evident in the other also. Rectal .s^^nptoms and the 
frequent presence of hemorrhoids have been reported in cases of uterine conges- 
tion. Convei'sely, constipation with straining at defecation has been suggested 
as a source of pelvic congestion^*’ ®’ ®- ®- and seems an important factor in 

some cases. 

3. Inflammation . — 

Inflammation may affect local circulation in two ways, through the hyper- 
emia of the active stage of the infection and thimigh permanent damage of 
vessels and lymphatics. The former is certainly the more obvious factor in tlie 
pelvis, Imt the latter possibly more important. 

The difficulty of separating the effects of congestion and of inflammation in 
cases of severe cervicitis vith pelvic pain has already been discussed. The favor- 
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Table II. Types of Birth Control in AIauried Group 


Ho birtli control 

31 

Condom 

10 

Douche 

10 

' Interruptus 

6 

Diaphragm 

3 

Abstinence 

7 

Ho information 

11 


Masturhaiion was not included in the routine history of these eases on 
account of the obvious difficulty of eliciting such data in an ordinary clinical 
gynecologic history. Since labial hypertrophy, especiallj’’ when unilateral, lias 
been interpreted as indicative of excess in this practice,^®’ it is interesting to 
note how frequently this hypertrophy, especially in its more marked degrees, 
was recorded in the single women of the series (Table III). Prankel,^^ in par- 
ticular, believed masturbation to be a factor in producing "chronic parametritis” 
in the unmarried. 


Table III. Incidence of Hypertrophy of Labia Minora 



total cases 

IN GROUP 

SLIGHT OR 
QUESTIONABLE 
HYPERTROPHY 

MARKED 

IIYPERTKOPIIY 

Married 

78 

11 

3 

Single 

16 

8 

4 

Separated 

11 

1 

2 


Dyspareunia, in the form of frigidity or painful intercourse, has already 
been noted as of nearlj^ universal occurrence in these patients (Section II, 
Table XX). These sjmiptoms are doubtless the result of the congestion but also 
in that tliey interfere with normal coital piiysiology are perhaps the most im- 
portant cause of the continuation of the congested state. 

In summary, it appears that any form of sexual stimulus, whether this be 
direct or simply psychologic, which produces a pelvic liyperemia and docs not. 
shortly provide for relief from it, will lead to a state of congestion, which with 
constant repetition will become chronic. 

h. Nonsexxial Nervous System Factors: Certain nonspecific psychological 
factors have also been suggested as causes of pelvic congestion. These have in- 
cluded fear of pregnancy or infection, hate or dislike of partner, marital incom- 
patibility, conflicts and anxieties of all sorts.’®’ "® 


Table I'N''. Incidence of Special Social Problems 



1 MARRIED 1 

SINGLE 

|. SEPARATED] 

TOTAL 

Marital discord 

22 



22 

Eecent divorce 



8 

s 

Separation from luipbaiul 

6 



0 

Special sexual problems 

<> 


1 

4 

Engagement problems 


•y 

»} 


3 

Premarital affairs 

] 

1 


- 

Death or illness in family 

.‘i 

3 

1 

7 

Accidents to patient 

2 


2 

4 

Conflicts in .iob 

1 

1 


^ - 

Total cases ivith at least one 

:!6 

8 

(1 

60 

obvious social problem 






In about half of the patients of this series f Table TV) there was an obvious 
social problem, capable of producing a state of stress. In a few cases the actual 
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There is, however, no real evidence that the women Avith pelvic congestion 
have excessive activity of either follicles or corpus luteuin. The menstrual 
])eriods are usually normal and when disturbed are as often scant as -excessive. 
The pattern of endometrial tissue examined in this group of cases, as in that 
previously reported for cases of chronic mastitis (Taylor^), corresponds Avith 
that expected for the time of the cycle and hj^perplasia is not characteristically 
found. 

- Hormone assays AAmre not done in any of the cases of this study, but Avere 
carried out in several eases previously reported in AAdiich breast engorgement 
Avas the point of special interest but in Avhich signs of typical pelvic congestion 
Avere incidentally present.'^ In tAVo such eases reported in 1942 (TayloH^), and 
in seven eases in 1936 (Taylor‘S), complete assay Avas made of the full cycle of 
estrogen excretion, the tests being made on consecutive 72-hour samples. On 
the basis of these nine eases, representing breast engorgement, the painful “cystic 
ovary,” and “chronic parametritis,” no typical disorder of estrogen excretion 
could be discovei’ed. 

In spite of the temptation to ascribe excessive pelvic hyperemia to the estro- 
gens there is no real evidence for such a vicAV. It is far more likely that estrogen 
actiAuty Avithin a normal range provides the normal cyclical variations in vascular 
behavior upon Avhich are superimposed the effects of abnormal mechanical con- 
ditions and abnormal sympathetic nervous system stimuli. 

5. The Syvipathetic Nervous System . — 

The nerAmus system factors causing vasodilatation in the pelvis may appar- 
ently be specifically sexual or nonspecific emotional stimuli. Botli of these 
groups have been considered extensively in the literature and Avere evident fac- 
tors in this series of eases. 

a. Sexual Factors in Pelvic Congestion: A Amriety of different circumstances 
Avithin the area of sexual behavoir have been held responsil)le, including excessive 
eoitiAs®’ ; abstinence” ; masturbation'*’ ; and 

eontraceptwe measures, particularly coitus interruptus.””’ ”■*’ Evi- 

dence from the present series of cases can be found to shoAV that each of these 
causes is at least occasionally operathm. 

Psychological rather than local refiex stimuli in the production of hyperemia 
on a sexual basis have been assigned a prominent role by other Avriters."’ 

Tliese arc obAuous factors, although it is perhaps going too far to agree AA’ith 
LaAA’son Tait aa'Iio in 1883 Avarned against the possible ill effects of piano lessons 
on the ovary of the adolescent female. 

Excess: In seAmn instances in the present series (Table I), an attack of 
acute pehde discomfort appeared to be directly attributable to excesswe sexual 
actiAuty. In scA'cral of these the dif6cul1y seemed to arise from unequal sexual 
requirements and capacities of husband and AA’ife. 

Ahstinence: In four instances (Table I), chronic pehoc discomfort developed 
in young married Avomen Avhose husbands Avere separated from them Avhile in 
the army. These Avere all relatwely mild cases Avith moderate pelvic discomfort 
and rapid improvement. 

Contraception, as such, could not be held as responsible in any single case 
nor did the data on types of birth control employed point to any technique as 
especially harmful (Table II). The fact remains, hoAA’ever, that all birth control 
devices are at times capable of disturbing normal coital function and in this 
AA’ay must in some Avomen be produetiA’e of disturbed Amseular conditions in the 
peh’is. It is also conceiAmble that years of sexual activity Avithout pregnancy 
may have deleterious effects. 
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These are remote possibilities, but in the absence of any other aeccptal)lc 
explanation of these tumors may not Im entirely discarded. The history of the 
following patient, in whom the pelvic organs were inspected at three operations 
over a twelve-year period, is offered simply as an example of the possible evolution 
of this disorder. 


Case Report 

Mrs. E. K. was admitted to tlie Sloane ITospital in the Columbia-Pre.sbyterian Medical 
Center on April 23, 1948. The patient, then 37 years of age, had been married since the age 
of 18 years. Her first child was born a year after marriage, and was delivered with great 
difficulty after a labor of four days. There followed three induced abortions at the ages of 
21, 22, and 23 years. At the age of 24, she was delivered of a premature stillbirth weighing 
2 pounds and 12 ounces, the fetal death resulting from a prolapsed cord. 

From about the age of 23, she began to suffer from numerous gynecologic symptoms. 
These consisted in pain in the back and abdomen for a week before the periods, bilateral ten- 
day premenstrual swelling and tenderness of the breasts, pain in the right lower quadrant 
and increasing dyspareunia. For these she was operated upon at the Eoosevelt Hospital at 
the age of 25 on May 21, 1936. 

At this, the first operation, the following findings were noted: The fundus was of nor- 
mal size, in second degree retroversion, with slight descensus. The cervix showed deep, bilateral 
lacerations without much infection. The uterosacral ligaments were noted as fibrous and 
sharply defined. Both tubes were patent but surrounded by a few adhesions. The right ovary 
showed a slight thickening of the capsule and a few small cysts, but was not enlarged. The 
operation consisted of a dilatation and curettage, a cauterization of the cervix, .a right sal- 
pingo-oophorectomy, a round ligament suspension and a liberation of omental adhesions. TIic 
pathologic report showed normal endometrium and follicular cysts of the ovary. 

During the next six years, the patient improved somewhat, but continued to complain of 
pains in the abdomen and back, dyspareunia, headaches, constipation, and severe nervous 
tension. During these years she also had two more miscarriages, the second of these at six 
months. On November 20, 1942, she I’eported herself two and one-half months ju’egnant. The 
pregnancj' was uneventful Imt on account of a borderline contraction of the pelvic inlet and 
the history of an extremelj' difficult forceps delivery and of a stillbirth she was delivered on 
June 5, 1943, by cesarean section at Bellevue Hospital. At the time of the cesarean section 
no special abnormalities of the uterus were noted. 

During the next tlirce and one-Iialf years the patient was seen only at rather long inter- 
vals. On Dec. 27, 1943, the uterus was noted as somewhat enlarged with the left adnexa still 
quite tender. During 19-16 and 1947, the periods began to become heavier and to be asso- 
ciated with clots. A year later, at the age of 37, the patient returned to report that her 
menstruation had become very heavy, was lasting seven days and causing her to be confined 
to bed for two days each month. The dyspareunia was still very marked. Examination 
showed the fundus to be definitely enlarged; the cervix hypertrophied and the j)oranietriuni 
very tender. The patient was sent to the hospital for a hysterectomy. 

At this, the third operation, performed at the Bloaiie IIo.spital on April 24, 1948, the 
left ovary was found slightly enlarged with a very coirugated appearance and several follicle 
cysts. The uterus was greatly hypertrojdiied and there appeared to be a small fibroid on the 
posterior wall. The operation consisted of a complete abdominal hysterectomy, left salpingo- 
oophorectomy, and the division of omental adhesions. 

Tho pathological examination (Fig. 1) confirmed the increase in uterine size, the weight 
being 22o Gm. and the dimensions 12.5 by S by (» cm. The corpus was symmetrically enlarged 
and exhibited near the fundus a diffuse area, whose texture on gross examination differed onl.v 
slightly from that of the .surrounding nn-ometrium. A second more nodular area was noted 
in the* right lateral uterine wall. The myometrium it.self varied from 1,5 to 3.5 cm. in tliick- 
ne.ss and presented a gros.sly trabcculated, vascular, edematous cut surface. The left ovary 
measured 5 bv 2.5 by 1.5 cm. Tho surface was studded with small cysts containing serous 
fluid The cut section displayed abo many small follicle cy.sts and one larger hemorrhagic 
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precipitating factor appeared io be a single incident or event, affecting periiaps 
the patient’s sense of seenrity, such as an accident or operation, the patient’s 
o^vn divorce, or the death of a relative (Table I). In a larger group there 
existed maoor social problems, particularly 'concerned with the marriage rela- 
tionship and therefore difficult to separate from associated sexual problems, but 
undoubtedly the cause of a general state of nervous stress. 

It seems certain that such factors as these, which noAv admittedly affect 
gastrointestinal blood supply, motility, and secretion should have a comparable 
effect on the smooth muscle and secretory cells of the pelvis. It is not, however, 
.often clear whether the emotional manifestations in these patients are entirely 
the cause or may be in part the result of the vasomotor disorder in the pelvis. 

Summary of Etiologic Factors 

Pelvic congestion is, therefore, a disorder of the pelvic circulation with 
multiple causes, several of which may have to be present in a single patient to 
produce symptom-giving conditions. Predisposing constitutional factors are 
probably present in the autonomic nervous system and perhaps in the blood 
vessel structure of the susceptible patient. The tendency to congestion is in- 
creased by loss of support of the pelvic structures after parturition, by mal- 
position of the uterus, possibly by damage to the veins from postpartum plilebitis, 
and by occupations requiring the erect position and leading to excessive fatigue. 
The estrogens maintain the pelvic tissues in a state receptive to those stimuli 
and their physiologic premenstrual rise places most of the complaints in that 
part of the cycle, but this disease is not due to any primary ovarian or other 
endocrine disorder. The autonomic nervous system is responsible for both acute 
and chronic vasodilatation as a result of unphysiologic sexual behaviors as well 
as nonspecific emotional states. 

Chronic Congestion as an Etiologic Factor in the Origin of Neoplasms 

The existence of a stage of fibrosis developing on the basis of a long-standing 
congestion in fundus, cervix, breast, parametrium, and ovary has been discussed. 
There remains to lie noted the possibility raised several writers of more 
definite neoplastic processes arising on this basis. 

In a previous paper on chronic mastitis (Taylor^^), it was suggested that 
premenstrual engorgement could lead to a fibrosis or an adenofibrosis within 
which might arise foci of adenomatous proliferation of small ducts and acini. 
The morphologic similarity of adenofibrosis of the breast and adenomyosis of 
the uterus (Taylor"^) is striking, and for adenomyosis Moench'^- has also pos- 
tulated chronic congestion as the responsible cause. Finally, endometriosis, a 
neoplastic condition closely related structually to adenomyosis has been the- 
oretically ascribed by Meigs°° to delayed pregnancy. The mechanism bj' which 
the latter is effective is conceivably the congestion of repeated menstrual periods 
unrelieved by pregnancy. 

The morphologic similarity of these three processes, with their mixed pro- 
liferations of epithelium and of fibrous or muscular stroma, is quite apparent. 
Aschoffs drew attention to the analogies between these diffuse neoplastic condi- 
tions of breast and uterus and, as others have done, added “adenomyosis” of 
the prostate to the group. 

klyomas of the uterus tend to occur in somewhat the same type of patient 
as does endometriosis, namely, in the unznarried or in the infertile. IMany of 
the older writers held the alzsence of pregnancy as a contributory cause. Kehrer,-’’'’ 
in particular, after a study of 500 eases, ascribed the growth of fibroids to the 
developmental stimulus of chronic hypei’emia npon seeds of displaced emlziyonal 
cells. 
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Young’s'^’ approach and is ol course essential in those eases in which a true 
parametritis of cervical origin is present.^^’ Gtycerine tampons to reduce 
local edema are recommended by others.®’ 

From the German concept of the disease as a fibrosis or spasm of tlie utero- 
saeral ligaments there developed a number of methods of therapy, including 
massage®’®'^’®"; stretching of the uterosaeral ligaments®"’®^; injection of the 
uterosacrals with Novocain and other substances®®’ ; and ‘‘episaeral” nerve 

block.®® 

c. Endocrine therapy in a very vague sense is mentioned by one or two 
authors.®’ ®°’ The androgens have been reported as very successful in wliat 
may be a special aspect of this syndrome, namely “premensti-ual tension,”®® a 
treatment believed to be effective by neutralizing endogenous estrogens and so 
preventing fluid retention. Israel®® advocated progesterone in “premenstrual 
tension.” Cotte® and Faure®® mention radiation, a form of endocrine therapy 
when directed at the ovary in patients near the menopause. 

d. Surgical procedures: For the more severe and resistant cases, numerous 
surgical procedures have been tried. The division of the uterosaeral ligaments 
was advocated by a considerable li.st of gjmeeologic surgeons.®’ ®® Friinkel®'’ 
added to this procedure the step of inserting omental fat between the cut ends 
of the ligaments to prevent the reformation of retractile sear tissue. Resection 
of tho presacral nerve is approved by .several French authors,®’ ®’ ^® but the 
results are considered unsatisfactory by Young.'^® Direct approach to the vas- 
cular system by ligation or excision of' the dilated veins of the broad ligament 
has also been practiced.®®’ ®®’ ®"’ ®®’ ®® Suspension of the displaced uterus may be 
successfuHn some cases,^’ ®’ ®®’ ‘‘® and Cotte® has noticed the diminution in uterine 
size that follows this procedure. Hysterectomy is at times believed to be neces- 
sary, especially in the cases of uterine hypertrophy with advanced structural 
change.®’ ®®’ ®®’ ®®’ "® 

Operations on the ovaries belong in a somewhat separate category. Partial 
or complete removal has been undertaken because of their increased size or their 
persistent tenderness or because of an assumed etiologic relationship between 
abnormally functioning ovaries and the pelvic congestion.®’ ®’ ®®’ ®'’ ®® 

2. Eesxdis of Treatment in the Present Series . — 

Since this series of cases has been slowly collected over a number of years 
and the evolution of the concept of the disorder lias been a gradual one, the plan 
of treatment has been somewhat inconsistent. Furthermore, since only severe 
cases of the disorder have been included, the group includes a relatively large 
number of .surgically treated patients. Nevertheless, the seines contains for the 
most part patients observed over a long period of time, so that a fair idea of the 
course of the disorder and the effects of therapy is obtainable. 


Taei.i: V. Rksui.th or Tukatmcnt i.v ('a.sks Oiisi;i’.vi;i> at Li;ast Si.k Mo.vtiik 



Ki’Mimu 

OF CASES 
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14 
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0 

o 

0 

0 
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1 
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0 
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1 
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‘Vn analysis of the results of treatment is shown in Tabic It will be noted 
that "in 5S,' or a little over one-half, ob.scrvalion was carried on for a ])criod ol 
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ejst. Microscopic examination of the tumoi in the fundus and in the lateial nails shoned 
handles of fihi oniusculai tissue nith “^ome islands of endometrial glands and stioma. 

The final diagnosis nas diffuse hypertrophy of the myometiium, focal adenomyosis uteri, 
normal piolifeiative endometrium, follicle cysts of the left ovaij’^, and hemoirhagic coipus 
luteum. 



Fig. 1. — uterus lemoved foi adenomjosis after t\\el\e jears of obseri'ation for chronic pelvic 

congestion. 

The Treatment of Chronic Pelvic Congestion 

The various aspects of chronic pelvic congestion have been and remain 
notoriously resistant to treatment. The development of a rational plan of 
therapy depends upon the understanding of the underlying physiologic disorder 
and the multiple factors which contribute to it. 

1. Previouslij Eejjorted Methods of Therapxj . — 

The methods of therapy that have been reported have dejiended upon each 
writer's own conception of the nature of the disorder and upon the severity of 
a particular case. Certain previous methods may be noted as follows : 

0 . General Measures: The modern French writers are the ones most con- 
cerned with the patient's general health. They and some others emphasize the 
importance of physical rest”’ ; of mental calm”’””; of mild exercise”’^"’ 
of attention to the diet'’’ and the elimination -of alcohol.”’” The 
regulation of intercourse is recommended by the bh-ench authors and genital rest 
principally by the Germans.”’’””’ ^ ‘■u 

h. Local measures are diieeted tow aid the clearing up of cervical infection, 
at tissue dehydration, and at the stretching or anesthetizing of the painful utero- 
sacral ligaments. Treatment of the infected cervix is the central point in 
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(3) The nonspecific factors of tension are often inextricably mixed witli 
those of the preceding category, but at times the cases seem clearly separable. 
The patients in this last gi-oup are often single or separated women, or married 
women near to their menopause. They almost invariably present special proln 
lems of family or occupational stress. The clinical aspect of this group ap- 
proaches the picture described for “premenstrual tension” with prominent 
Irreast complaints, gastrointestinal or cardiac symptoms, and pronounced emo- 
tional manifestations. 

1). An Evahiation of the Severity of the Condition: In many instances, 
episodes of pelvic discomfort may ])e transitory, affecting perhaps only one men- 
strual period, precipitated by circumstances that are quite temporary. To this 
category belong brief attacks of pelvic pain, isolated menstrual periods inex- 
plicably associated with dysmenorrhea or excessive how, and short episodes of 
breast or ovarian tenderness. These eases require no treatment except observa- 
tion and reassurance. 

At the other extreme are the patients who have suffered for many years 
from any or all of the characteristic symptoms of the disorder. In these, organic 
change appears often to be present which through injury to nerves, blood vessels, 
or myometrium renders cure impossible without surgery or the therapeulic 
suppression of the ovarian function. 

c. Trial of the Simplest Therapeutic Measures First: A final point in policy 
is the avoidance of haste in the adoption of any radical procedure and .the trial 
of the simplest measures first. With these general principles in mind, the fol- 
lowing special therapeutic measures may be considered. 

(1) Local measures: Treatment of chronic cervicitis is alwa 5 ^s indicated to 
reduce the leucorrhea and in some cases to diminisli pain from the associated 
chronic lymphangitis of the broad ligaments. Other local measures such as 
glycerine tampons, hot douches, and diathermy liave a dubious ])osition in the 
therapy of this condition. Constipation should be eliminated so far as possible. 
Standing for long periods of time and exertion causing fatigue are definitely 
bad, but brief periods of exorcise designed to improve pelvic muscle tone and 
circulation are perhaps helpful. 


(2) Regulation of sexual function: In the presence of severe congestion the 
complete tenpiorary discontinuation of intercourse seems e.ssential, an interdic- 
tion which includes all forms of sexual excitation, both mental and physical, 
which might precede or be substituted for intei’course. An attempt should tlien 
be made to eliminate factors associated with disturbed coital function, such as 
unacceptable contraceptive measures, undue frequency, dyspareunia, and psj'cho- 
logic frigidity. The possible dangers of postponed pregnancy .sliould be ex- 
plained to young mari’ied women. When marital intercourse is resumed, it 
should be clear to the patient that she is probably predisposed to pelvic vascular 
disorder and coitus should be undei-taken only when hei- mental and physical 
condition, paificularly with regard to ab.sence of fatigue, is favorable. 


(3) General health measures: Attention to the patient’s general manner 
of living, especially the strains imposed on hei- emotional and j)hy.siea) cajmei- 
ties, is e.ssential. Many of these patients must be taught that they ai-e con.stilu- 
tionally not equipped to live as inten.scly as they ai)parentlv desire. 

Phy.sical fatigue may in itself be an important faetoi- in stai’ting the whole 
chain of p.sychologic and phy.siologic disturbances. Vacations, involving freedom 
from work and responsibilities, may therefore be of gi-eatest benefit. 

The j)re.senec of emotional instability anr] of many extragenital “psycho- 
somatic” .symptoms neee.ssitatcs a con.si<leration of tlie i)atient ’s intei'per.soiial 
relation.ships at home or at work. These a.s])ect.s occasionally rcfjuire the .services 
of a specialist in p.syehiatry but more commonly seem to be problems of a lyi)C 
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at least six months, the average period being somewhat over three years. In 
exactly one-hall there was no improvement. 01 the other half there were vary- 
ing degrees of amelioration bnt only one apparent “cure.” Chronic pelvic con- 
gestion is evidently a persistent disorder, dependent upon the basic constitution 
of the patient, upon more or less unmodifiable psychologic factors, or upon 
conditions of living which the patient is unable to alter. 

A slightly more optimistic outlook is possible if one accepts the impression 
of the writer, that the results in patients who made only one or two visits and 
were, therefore, not analyzed under "results” in Table V responded quickly 
to simple suggestions. 

The different types of. treatment as carried out (Table V) show approxi- 
mately the same proportion of "improved” and "unimi) roved” cases as does 
the total series. Treatment involving major alterations in the anatomy or phys- 
iology of the reproductive organs, i.e., by hysterectomy or x-ray castration, give 
a better outlook and this impression is borne out Ijy the experience with other 
more recent cases not included in this series. Patients having considerable 
cervicitis, comprising most of the cases in the category labeled "General and 
Local” in Table V, also showed a relatively better chance of improvement. The 
eases without local lesions, i.e., those treated only by "general measures,” showed 
a high percentage of failures. Finally, the patients listed under "other ab- 
dominal surgeiy,” including in particular those treated by partial removal of 
the ovaries, were usually unimproved. 

3. A Plan of Therapy . — 

Just as there is no single etiologic factor, there is no single method of treat- 
ment for the clinical sjuidrome based on congestion of the female reproductive 
tract. A plan of therapy for the individual patient must lie liuilt up from a 
careful evaluation of two aspects, namely, (a) the principal causative agent and 
(li) the severity or the duration of the condition. 

a. The Determination of the Principal Cansative Factor: The initial history 
and physical examination should be directed toward a preliminary broad classi- 
fication of the case into one of three general categories, based upon the probable 
origin of the trouble. The three major causes are an organic lesion, unphysi- 
ologic sexual behavior, and nonspecific emotional tension. This is perhaps an 
oversimplification, but many eases fall readily into one of these simple cate- 
gories. The classification is made by careful attention to the circumstances, of 
origin of the sjanptoms, the presence or absence of extragenital complaints, and 
the physical findings. 

(1) When organic factors are important, the onset of the condition is apt 
to be definitely refei’able to delivery or abortion. The symptoms will be largely 
limited to the pelvis without breast or other distant psycJiosomatic manifesta- 
tions. Examination will disclose cervicitis, malposition and possibly hj'per- 
trophy of the uterus, and relaxation of the pelvic fioor. 

(2) Disturhances in coital function as an important factor should be sus- 
pected in cases dating the origin of their symptoms from the time of mari’iage, 
less conunonly to the beginning of other sexual relationships. The sjmiptoms in 
this group are cliiefly pelvic, although there may be breast manifestations and 
some general psychosomatic and emotional reactions. A sexual factor is most 
apt to be the source of the difficulty when on examination there is found a 
marked tenderness of ligaments or ovaries, moderate "endoeervieitis,” but no 
other organic pelvic defects. The obtaining of the history on a few points of 
sexual behavior is properly postponed until after the examination at wliicli time 
it is usually not difficult. This aspect of the problem cannot, if the patient is 
to be intelligently treated, be omitted. 
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uterus, cervix, ovaries, parametrium, and breasts. Evidence has been offered 
that this disorder may be present in only one of these areas and give charac- 
teristic local symptoms or may be more or less generalized giving a syndrome 
derived from the whole reproductive tract. 

Evidence has also been given to show that the persistence of this functional 
vascular condition over many years may resiilt in permanent structural change, 
consisting principally in proliferation of the connective tissue elements, pro- 
ducing either a fibrosis, as for example in the ovary and parametrium, or an 
hypertrophy, as for example in the corpus uteri and cervix. 

The etiologj'- of this chronic congestion depends on the multiple factors 
which may produce hyperemia, vascular dilatation, and stasis. Some of these 
are local and due to anatomic defects, gravitj’-, and inflammation. Others involve 
several pelvic structures and apparently result from unphj’-siologic sexual be- 
havior. Still others are quite general and seem to depend on emotional or other 
psychologic causes. 

♦ 

The treatment of this condition must be based principally on the elimination 
of the causative factors. These in many instances are determinable from the 
history or physical examination. As an adjuvant to this approach, various meas- 
ures involving general or local dehydration may be tried. Finally, in a few 
cases in Avliich structural change has apparently begun, surgery or ovarian 
fi’adiation may be needed. 

These disorders of the circulation and of the autonomic nervous, system in 
the reproductive organs appear to be the basis of a considerable portion of all 
minor gjraeeology and include many conditions now commonly classed as endo- 
crine or inflammatory. Within this field are mastodynia, premenstrual breast 
engorgement and certain types of “chronic mastitis,” uterine congestion and 
hj'pertrophy, and many cases of menorrhagia, cervical liypertrophy, and the 
majority of eases of “ endocerviciths, ” the congested and “cystic ovary,” and 
many of the causes of dyspareunia, dysmenorrhea, and obscure pelvic pain. 

The revaluation of gynecologic conditions to include this concept would 
constitute a major and, the writer believes, an essential revolution in g.vnecologic 
thinking. 
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to be liandled by any intelligent, sjanpatlietie physician willing to devote his 
time to their solution. 

(i) Endocrine therapy: The approach to the problem by way of the endo- 
crines appears to be an indirect one, aimed not at the actual etiologic factor but 
against the physiologic mechanism Ijy which the patient is maintained in a state 
susceptible to the precipitating cause. 

The androgens have been reported to give good results, especially in pre- 
menstrual tension, apparently because of an inhibiting or neutralizing effect on 
ovarian function. Dehydration by the elimination of salt fi*om the diet and the 
administration of ammonium chloride may be beneficial by preventing the exces- 
sive retention of fluid, resulting from normal premenstrual estrogen levels acting 
in the presence of abnormal vascular conditions induced by other factors. 

In a small but definite group of patients the symptoms of the congestion 
syndrome are most pronounced just before the time of the menopause. Breast 
and pelvic discomforts may be eliminated by retiring the reproductive tract from 
the wear and tear of active participation in the ps 3 ’’chologic problems of life by 
inducing an earlj^ menopause bj^ x-ray. If such patients are carefully selected, 
the controllal)le sjunptoms of the menopause are far more tolerable than those of 
the congestion syndrome. 

(5) Surgery: Surgical treatment should be reserved for cases of long 
standing and particularly for those in which organic change makes functional 
improvement improljable. Operative treatment will, therefore, be indicated in 
onlj^ a small fraction of these patients. 

Repair of the pelvic floor is a proper procedure when relaxation and a third- 
degree retroversion with some enlargement of the uterus are present. The value 
of ligation or excision of broad ligament varicosities in this group is not clear. 
Presacral nerve resection has an undetermined place in the surgical treatment 
of these disorders. It may propeiij’- be combined with other types of indicated 
abdominal surgerj' but much further study of the pelvic sympathetic seems 
necessary before the value of this operation is established in this condition. 

Operations on cystic ovaries should be avoided if possible since the symp- 
tomatic results are poor. In eases of persistent pain of long standing, other 
measures having failed, the surgeon may, however, be forced to some operation. 
If the pain is unilateral, the removal of one ovary may help. If bilateral, a 
resection of more than half of each ovarj'- may be tried, but in the cases so 
treated further surgerj^ seems often to follow. 

Hysterectomj’- is indicated in a few cases of long standing, especially where 
there is menorrhagia or severe dj’^smenorrhea vath an hj’^pertrophied uterus. 
This operation is much to be preferred to anj’- more conservative abdominal pro- 
cedure when the need for preserving the reproductive function is past. The 
cervix should alwaj’^s be removed wiien lysterectomy is undertaken. 

(6) Prevention: The idea of proplydaxis against congestion has been tenta- 
tivelj^ and theoretically put forward bj^ a few writers. The concept of prevention 
is a good one, becaiTse undoubtedlj’- this condition tends to persist when once 
established. Prophjdaxis must be based on the earl.y recognition and elimination 
of the etiologic factors just discussed. In more general terms it requires broad 
consideration of the strains imposed by present-day living upon women of the 
childbearing age and the perhaps umvise liberties that modern society is taking 
with the reproductive process. 

General Conclusions 

On the basis of a series of 105 cases, a description of the signs and 
symptoms of chronic hj’^peremia and vascular congestion has been given, as 
this condition affects the various parts of the female reproductive tract, the 
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thus result. Teclinical errors, as improper apposition of tissues, excessively 
tight suturing, injudicious spacing of sutures, faulty Imots, etc., all contribute 
toward defective scar formation. Cooke, in discussing wound healing, pointed 
out that tissue necrosis resulting from excessively tight suturing was probably 
a greater factor in the production of weak sear than were the infection or failure 
to close in layers. 

Presumed causes of weak sear, such as the location of the uterine incision 
and the character of suture material are disputed. English workers seem to 
prefer classical section. Wyse of Germany, in 1905, stated that a had cervical 
scar was worse than a fundal sear because of the marked thinning. of the lower 
uterine- segment. American obstetricians generally favor the low segment ap- 
proach. Furthermore, Waters and Phaneuf believe that a transverse, low 
cervical incision is safer than a vertical one. De.spite these various preferences, 
the critical observations of Falls, Sehuman, and others revealed very little dif- 
ference in results of the two types of cesarean section when comparable eases 
Avere analj’zed. 

Regarding suture material, opinions are also dhuded. Price, Kennedy, 
Babcock, and Potter advocate the use of nonabsorbable, nonirritating .suture 
materials but the excellent results experienced by the user of “catgut technique” 
indicate that Avomid healing depends less on the material than on the method. 
Supporting this latter vieAV is the work of Bowers, Burns, and IMengle Aritli 
fine 5-0 chromic catgut suture in surgery of the gastroenteric tract, the biliary 
tract, in .suturing of dura, tendon, nerve, and fascia and in surgerj^ of children. 

Other factors adA^aneed as predisposing or contributing to Aveak sear are tlie 
influence of placental imifiantation over the sear and the effect of oAm’distention 
on tlic sear. In a Avcll-liealed scar, neither factors affect the scar in any Avay. 
In a defectiA'e scar, hoAvever, choi’ionic inA'asion may occur and accentuate the 
AA'calniess of the sear or the overdistention may result in di.sruption of tlie scar. 

The argument that a routine repeat section should be done as prophylaxis 
against uterine rupture is not absolutely valid. EeAncAv of literature AA'ill re- 
veal many in.stances of rupture occurring before term. SAA’ift reported a ca.se 
of spontaneous rupture at three months’ go.station folloAving a classical section 
and an abdominal pregnancy. Lal\Iariana, in 1932, found 24 cases rupturing 
before terai — 7 cases ruptured in the scA'cnth month of pregnancy! (Table 1.) 
A prophylactic section, even Avhen the rare fir.st trimcsier rapture is eliminated, 
miLSt have been done by the seventh month if all of the uterine ruptures AA’crc to 
luiA-c been prevented — an obviously absurd statemcnl, as Avas pointed ou< by 
Karl Wihson in 1926. 


Table I. Time of Utekixe Eui'tlt.e 
Beview or LiTEH.wrnE by PirTKii LAMAr.iA.vA (lO.'iS) 


Full term im 

Eight inontliP 12 

Feven months 7 

Eight and oiie-htilf inoiith*- ~j 

Eleven inonth.g ^ 

Total I'h’i 



AGINAL DELIVERY FOLLOWING CESAREAN SECTION- 


Herbert E. Schmitz, M.D., akd George R. Baba, M.D., Chicago, III. 
(From ihc Lewis Memorial Maternily Hospital, Loyola University School of Medicine) 

W HETHER or not a patient with a history of cesarean section should he 
permitted an attempt at vaginal delivery is controversial. Committed to 
the dictum “once a cesarean section, always a cesarean section,” as advocated 
by Couvelaire, Breitsen and Marioton, are such modern authorities as Dieck- 
mann, Seeley and Bill. On the other hand, Stander, Waters, Wilson and Mc- 
Lane and Phaneuf permit vaginal deliveiy in properl selected patients. We 
hold with the latter group. 

The entire decision as to the management of a previously sectioned patient 
rests on the evaluation of the uterine sear. Experimental investigations and 
studies of excised cesarean section sears and excised uteri containing such scar 
have shown that healing is effected by fibroblastic proliferation. According to 
Schwarz, Paddock and Bostniek : 

“. . . healing process takes place chiefly by proliferation of fibroblasts along the line of 
incision entering the sjjaces between the adjacent muscle bundles. As the scar shrinlts, this 
becomes less perceptible and it is difficult to demonstrate the line of incision with ordinary 
liemotoxylin-cosin stain after two weeks’ period. Special stains, namely van Gieson, bring 
out this ditlerentiation. 

. . In uteri removed after previous cesarean section, the scar is frequently imper- 
ceptible but in many instances, increased connective tissue can be demonstrated. The reason 
that the scar is imperceptible is due to the marked shrinkage of tlie newly developed con- 
nective tissue and the fact that it branches oil in between the muscle bundles along the line 
of incision. If the suturing has been done well, the muscle edges arc in close apposition, 
wliich necessitates only a narrow line of healing. As this shrinkage takes place, the normal 
relationship of smooth muscle and connective tissue, as occurs in normal pattern of the non- 
injured uterus, is similar.” 

The strength of such well-healed scar is even greater than the muscle itself. 
This has been evidenced both expeidmentally and clinically. Mason and Wil- 
liams, in 1910, took uterine muscle strips containing cesarean section scar (from 
guinea-pigs and cats) and subjected them to progressive stretching by means 
of increasing weights. The site of the resulting rupture was always in the muscle 
and not in the sear ! Clinical reports of rupture through the muscular portion 
of the gravid uterus while the sear remained intact indicate the relative strength 
of the two tissues. 

Defective scars, howevei’, are weak. Prom the ideal, firmly united, strong 
scar described above, there are all gradations to a sear consisting only of perito- 
neum and decidua. The two principal causes of weak scar are infection and 
faulty surgical technique. Perfect coaptation may be prevented by leucocj^tic 
infiltration associated with more or less tissue necrosis. Wide, weak scar ma 3 ’ 


*Presented at a meetingr of the Chicagro Gynecologrical Society, Dec. 19, 1947. 

6G9 
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Table VI. Parity at Time op Section 


i ii iii iv v 

Section elsewhere, first vaginal delivery elsewhere 5 1 - - - 

Section elsewhere, first vaginal delivery at Lewis 15 - - ~ - 

Memorial Maternity Hospital 

Section and first va^nal delivery at Lewis Memorial 17 7 3 1 2 

Maternity Hospital 

Total “It 8 3 i 2" 


Table VII. Number op Deliveries Following Section 



1 

2 

3 

4 

5 

Total 

Section and first vaginal delivery 
elsewhere 

- 

2 

2 

1^ 

1 

0 

Section elsewhere, first vaginal delivery 
at Ijcwis Memorial Maternity Hospital 

11 

1 

3t 

- 

- 

15 

Section and first vaginal delivery at 

Lewis Memorial Maternity Hospital 

17 

lot 

1 

2 


20 

Total 

28 

13 

6 

3 

1 

51 


♦Section — forceps — forceps — pubiotomy — spontaneous. 

♦Section — ^version and extraction — forceps^ — section (1 case). 

tSection — forceps and version and extraction for twins — low cervical section (1 case). 


Table VIII. Types of Deliveries Following Section 



1st 

2ni> 

3kd 

4th 

5Tn 

TOTAL 

Spontaneous 

28 

17 

s 

4 

1 

58 

Forceps : 







Not specified 

2 

2 

- 

- 

- 

4 

Low 

10 

- 

- 


- 

16 

Mid 

2 

- 

- 



2 

Breech extractions 

2 

2 

- 


- 

4 

Vei'sion and extraction 

1 

- 

_ 


- 

1 

Pubiotomy 

- 

- 

1 

- 

- 

1 

Subsequent section 

- 

1 

1 

- 

" 

2 

Total 

51 

22 


4 

1 

88 

Twins 

3 

1 

1 

- 

- 

5 


Since 6 of the 51 patients had both the cesarean section and the first subse- 
quent vaginal delivery performed elsewhere, only the remaining 45 patients had 
“trial of labor” which could be evaluated. Of these 45 patients, 31 had had the 
operation at the time of first pregnancy (therefore, as a primipara and to be 
referred to as primipara section group) and 14, after the first parity (therefore, 
as a multipara and to be referred to as multijiara section group). The duration 
of labor for the first vaginal delivery following a section for the two types of 
patients is shown in Table IX. Comiiarative birth weight studies (Table X) 
reveal that 17 primiparous section and 6 multijiarous section patients were 
delivered of a larger infant at the subsequent vaginal delivery than at the 
section delivery. This is important from two standpoints : first, that the clinical 
impression of disproportion may be erroneous, and, second, that overdistention 
per se does not eau.se weak scar as has been discussed already. Reference to 
Table XI shows 9 patients sectioned for “disproportion.” Five of sueli patients 
had larger infants at the .subsequent vaginal delivery and two additional patients 
had twins with their first pregnancy following the .section. 


Table IX. 


Dhution of First Stage of Labor in First Vaginai, Delivery After 

Section 


SECTION at: 

(hours) 0-2 2-4 -t-fi 
Frirnipiiras 1 5 (j 


Mtiltipfini’i 0 


OVER 

0 - 5 ) 5)-12 VJ-IS 1 S - 2 - 1 : 2 J -30 30 

3 8 3 1 2 2 


a 


MAXIMI'M MlNlMC ^' 
no hour.'- 1 lim'i" 

1.') niimitcs 21 iniiuito" 
23 licnis 2 hour!- 
0 imimtc^ 3.0 miniitC' 


C 


1 


1 


0 


0 
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111 tile light of above knowledge regarding wound healing, strength of well- 
healed cesarean scar, and the causes of weak scar, a trial of labor does not seem 
contraindicated in selected patients. AVith the view toward proper evaluation 
of the risk involved, the charts of all patients delivered at Lewis Memorial kla- 
ternity Hospital between Jan. 1, 1931, and -Nov. 1, 1947, were reviewed. The 
general statistical data are presented in Table II. The total number of patients 
with a history of cesarean section (or sections), whether performed at Lewis 
klemorial Maternity Hospital or elsewhere, ivas 385. Of this 385, 106 were sub- 
jected to one or more repeat section and 51 were successfully delivered via the 
vaginal route (Table III). Thus, 32.4 per cent of the 157 patients with a his- 
toiy of section at the preceding pregnancy were so delivered. Of the 51 patients, 
45 were delivered of their first pregnancy following the cesarean section at the 
Lewis Memorial Maternity Hospital (as shown in Tables Y and A^I). There 
were 88 deliveries in the 51 patients. In Table A^II is shown the distribution ac- 
cording to the number of deliveries subsequent to the section, while the number 
and the types of deliveries are shown in Table A^III. 

Table II. General Statistics, Jan. I, 1931, to Nov. 1, 1947 


Total number of patients registered 23,989 

Total number of deliveries 31,3CS 

Total number of cesarean sections 4CC 

Classical type 291 ^ 

Low cervical type IGo { 

4.16 

Porro type 5 

Posthumous typo 5 

Total number of ruptured uteri 5 

With section history 3 

Without section history 2 

Abdominal pregnancy 1 

Pubiotomies 5 

Craniotomy 1 

IVtaternal deaths 53 

Following section 11 

Without section 42 


, Table III. Number of Sectioned Patients (Posthumous Sections Not Included) 


Total numlier with history of cesarean section 385 

1 section (including Porro in 4) 279 (72.5 per cent) 

2 sections (including Porro in 1) 75 (19.5 per cent)'’ 

3 sections 24 ( C.2 per cent) 

4 sections 5 ( 1.3 per cent) 

5 sections 2 ( 0.5 per cent) 

Total number delivering vaginally after a section 51 

or 13.2 per cent of all patients with section 
or 32.4 per cent of all patients with previotis section. 

*Includes 2 patients with vaginal deliveries between first and second section and 3 cases 
by ruptured uteri. 


Table IV. Parity at Time of Fir.st Section (Posthumous Sections Not Included) 


Para i ii iii iv v vi vii viii ix x 

Number 260 54 25 19 10 7 5 2 1 2 

Percent 67.5 14.0 6.5 4.9 2.6 1.8 1.3 0 5 0.” 0.5 


Table V. Place op Section and Vaginal Delivery 


Section elsewhere, first vaginal delivery elsewhere 6 

Section elsewhere, first vaginal delivery at L. M. M. H. 15 

Section and first vaginal delivery at L.M.M.H. ^ 

Total 51 






674 


SCH3MITZ AND BABA 


Am. J. Obst. & Gynec. 

April, 1949 


being reached at 11.0 cm. and a history of preceding section delivery elsewhere, a repeat 
section was perfoi-med. The uterus was found ruptured. The intact bag of waters was pro- 
truding through the rent. A live 7 pound, G ounce infant was delivered. The edges of the 
ruptured wound were found completely scarred and there was no bleeding. The scarred edges 
were excised and the uterus was closed in 4 layers. The postoperative course was completely 
afebrile and uneventful. 

Case 3. — No. 22,537, 32 years old, para i, gravida ii, with a cesarean section delivery 
of a 9-pound stillbirth with the first pregnancy in 1945. The operation was done at another 
hospital but the patient stated that there had been preoperative hemorrhage. 

With her second pregnancy, in 1947, she was admitted 10 days before the expected date 
of confinement with a history of labor pain and a spontaneous rupture of the bag of waters. 
Preoperative diagnosis of “impending rupture of the uterus" was made on the basis of 
strong labor pains and marked tenderness over the former incision site. Laparotomy revealed 
an early rupture of the lower segment, although it was still covered b)' an intact peritoneum. 
A live term fetus was delivered and the uterine rent closed. The postoperative course was 
uneventful and afebrile. 

Thus, in the 3 eases of ruptured uteri, there was no maternal mortality or 
“morbidity” and the fetal salvage was 67 per cent. 

The fetal outcome in the 86 successful vaginal deliveries were: 5 sets of 
twins, 3 fetal deaths, and one 3 pound, 3 ounce, premature infant who survived ! 
Of the 3 deaths, one infant was delivered vaginally because of the diagnosis of 
intrauterine death which occurred 5 days prior to the scheduled date for the 
repeat section. The second fetal death case was a 5 pound, 2 ounce hydrops 
fetalis delivered 8 weeks prematurely. This mother liad been sectioned at the 
preceding pregnancy, which was her fiftli, ten weeks before the expected date 
of confinement liecause of bleeding, only to have a 3 pound, 6 ounce fetal hy- 
drops. The third fetal fatality occurred in a ten weeks premature 3 pound, 

ounce infant who survived only ten hours. The section delivery preceding 
this delivery in this mother had l^een performed elsewhere and tlie weight in that 
fetus had been 3 pounds. Thus all three deaths were nonpreventable. 

Table Xlll. Biutii Weights at Vaginal Delivebies Following Section Delivekv 

3-4 lb. 4-5 lb. o-G lb. G-7 lb. 7-8 fix 8-9 lb. 9-10 lb. 10-11 lb. TwiiiT" 
2 0 2 13 29 22 10 3 5 


. Discussion 

The proponents of routine repeat section will probably point out that an 
incidence of three ruptures in 157 patients, particularly of the silent kind illus- 
trated by Case 2, not only justify hut indicate prophylactic section. They will 
state that it is imjmssible to determine which patient is going to suffer a rup- 
tured uterus. Cases of rupture occurring after an interval of vaginal delivcr.v 
are cited as evidence. Yet, the same Avorker will agree that an attempt at vaginal 
delivery is indicated when the fetus is known to be dead. This seems inconsistent. 
The maternal risk in a ruptured uterus is the same regardless of the state ot 
the fetus. 

The mortality following a rupture of cesarean sear is estimated to he 
around 10 to 15 per cent. Burkons reported an incidence of 11 per cent and 
stated that the obstetrician who favors vaginal delivery following a section as- 
sumes less ri.sk than if he routinely reseclioned all patients. Ilis logic was as 
follows: the average incidence of rupture following classical section is 4 per 
cent, of this, 11 per cent may be expected to die— an incidence of 0.44 per cent 
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Ta1!1,i; X. 


(’Asr..s 


With Gi:K.vri;ii Liktii 


Wi'.KiiiT AT Vaoinai, l)i:i,ivr.i:Y 'j'iiAX AT 
1)ki.!Vi;i:y 


SECTION' at: 

0-7 oz. ,S-L")uz. 1-2I.U. 

2-3 Ml. 

3-1 l.ii. 

‘1-5 i.n. 

OVEU 
.1 EU. 

TWIN'.S 

Primi]>ar:i.'« 

3 3 7 

0 


1 

1 

•1 

Multiparas 

2 0 3 

1 

0 

0 

II 

1 


Taiua: XL iNDirATioN'.s ron Tin; Sr.cno.v 


JMaeenIa ]ircvia 


11 

Abrupt io placentae 

Toxemias of jiregnaney 


•J 


t! 

Eclamp.^ia 

1 


Fre-eclamp«ia 

-J 


“'I’nxemia” 

1 


To\emi:i and antepaitum bleeding 


1 

Disproportion 


!l 

Prolonged labor 


•1 

“Weak” inilieations 


•1 

Desire for live child 

1 


Double vagina 

1 


Old 3'' lacenition 

1 


Comjmiind jire.-ientatioii. prolapsed fool 

1 


Not determinable (.■•ectioned eKewhere) 


12 

Total 51 


The type of cci^arcan section precodinj; the vaginal delivery is shown in 
Talilc XII. Since 1042, the low cervical .section has been einjiloyed almost ex- 
cln.sivoly and the fransvcj'so incision jyrenerally favoi’cd over the \'ei'lieal one. 
The nnmber of .suece.ssful vauinal deliveries followinj; the cla.ssical .section, how- 
ever, seem to indicate that the site of incision does not contraindicate “a trial 
of labor.” There have been, however, three, instances of uterine rupture in 
patients with history of section. P»ecause of their im])ortance, the three cases 
arc abstracted hero; 

Tahi.i: XI 1. Tvi'i:s or SrcTiox ritr.crjuNT, Yaoinau Dri.iviaiY 

Hcetioniul oLcwlicn; ([iroIiul)l_v clas.'-ical ) 1*2 

Cla.ssical .‘•cction at Lewis Memorial Matoniily Hospital '2A 

Low cervical section at Lewis Mentorial Mal<>rnity Hospital 

Transverse ntcrinc incision 2 

Vertical nterine inci.^ion . .“I 



o 


Case L — No. SIGl, -JO ycar.s olil, para i. {jraviOu ii. First pregnancy in 193-i was ter- 
minated at tlio 30tli week Ly classical section for “eclampsia.” I-'etal weight was 3 pounds 13 
ounces. Closure was in -J layor.s. IV*- 1 opera live course \vas uneventful and afebrile. 

With her .second pregnancy, lO.'hi, she was admitted 13 days ])rior to the expected date 
of confinement, in a slate of sho(;k. The accompanying relatives stated that the patient 
sutTered sudden onset of jiain whiidi rajiidly became continuous in nature. She was treated 
for her .shock. After two days, she was ojierated ujion and found to have a ruptured uterus 
with complete extrusion of (he intact placenta and bag of waters out into the peritonea! 
cavity. The infant was dead. The uterus was well contracted but was removed sublotally. 
The convalescence was uneventful and afebrile. 

Case 2. — No. 35, 521, 23 years old, para i, gravida ii. First pregnancy occurred in 1937 
and sho was delivered by ce.sarean section at an outside liospital. 'J'hc indication was not 
given but the fetal birth weight was 9 pounds. 

AVith her second pregnancy, 3939, she was admitted at term with a history of onset 
of mild labor. In view of our finding of “.iusto minor” pelvis with the false promontory 
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reported uterine ruptures occurring following cesarean section but with normal 
deliveries in the interval between. Dieelnnann mentions a case following an in- 
terval of two vaginal deliveries. On the other hand, Mason and Williams (1910) 
and Lemeland and Lacomme (1933) have reported cases with vaginal deliveries 
following three preceding sections. In general, the greater the number of 
vaginal deliveries, the less likelihood is there of rupture. The danger, however, 
is ahvays present, so that every gravida with a history of casearean section must 
be observed carefully at all times and particularly in the last trimester. All 
complaints of vague abdominal pain and tenderness must be carefully evaluated 
so that when rupture does occur or can be anticipated, prompt appropriate meas- 
ures may be taken (as the treatment of shock in our first case, and the promi)t 
interv^ention in the third case) . Under such regime, the maternal risk may he 
kept at a minimum con.si.stent with the justification for an attempt at vaginal 
deliver^’. 

Summary 

The literature has been reviewed i*egarding the wound healing, the causes 
of weak scar, and tlie risks involved in ruptured uteri following cesarean section. 
There seems to be definite indication for an attempt vaginal delivery under 
certain circumstances as outlined. 

The 18 years’ survey at the Lewis Memorial IMaternity Hospital revealed 
that 51 (or 32.4 per cent) of the 157 patients with a liistory of cesarean section 
were successfully delivered via the vaginal route. The incidence of ruptured 
uteri was three (or 1.8 per cent) hnt not in the ones subjected to a trial of labor. 
There was no maternal mortality or “morbidity” following the rupture. The 
fetal salvage was 67 per cent. In 37 out of the 51 vaginal delivery patients, the 
ee.sarean section had been done at tlie time of primiparity; in the remaining 14, 
one to four vaginal deliveries ]n-eceded the section. The maximum and minimum 
duration of the first stage of labor in the first vaginal delivery following the sec- 
tion were 56 hours 15 minutes and 1 hour, 21 minutes, respectively, in patients 
sectioned as primiparas ; and 23 hours, 9 minutes, and 2 hours, 35 minutes, re- 
spectively, for patients sectioned as multiparas. Seventeen primiparous section 
patients and six multiparous section patients were delivered of a larger infant 
at the subsequent vaginal delivery than the oilginal section delivery. There 
were 86 vaginal delivei-ies following the 51 section deliveries. The fetal deaths 
were 3 — all non])revcntable (an intrauterine death before labor, an 8-wecks- 
premature hydrops fetalis aJid 10-weeks- premature 3 ])ound, ounce infant). 

The danger of ruptui-ed utei-i complicating an attempt vaginal delivery is 
admitted and discussed. 

Conclusion 

A trial of labor .seems indicated as the management of choice in a certain 
number of ])ro]>erly evaluated patients when supcrvi.sed by a comiietent oh- 
.stetrician in a hosjiital equipiied to meet all emergencies. The significance oi 
successful vaginal delivery following a cesai-ean si'ction has been sli'esscd. Tliu.s.. 
the old dictum “Once a ee.sarean section, always a ee.sarean .section” .should he 
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of the original number, . whereas, the basic mortalitj^ in resection eases as re- 
ported by Skeel and Jordan, quoting Burkons, is 1 to 2 per cent. klcLane found 
no uterine rupture and no maternal mortality in his series of 43 cases. Duckering, 
of Stander's clinic, reported eight eases of ruptured uteri in previoiisly sectioned 
patients with no maternal fatality. She attributes this to the careful observation 
and promiDt treatment. We had no mortality in our three ruptured uteri. 

There is little doubt that the maternal risk in a ruijture through the old 
section sear is less than that resulting from ruptured uteri occurring in patients 
Avithout such scar. Burkons found shock present in only tAvo of the eighteen 
rupture patients Avith section scar AA'hile shock was the prominent condition in 
23 of the 27 uterine ruptures in patients AAuthout the sear. It seems logical, 
therefore, that certain conditions indicate a “trial of labor” as the management 
of choice in certain select patients. This management, of course, must be under 
an experienced, Avell-qualitied obstetrician at a hospital equipped to meet all 
emergencies. These conditions are : 

1. Early Engagement of the Presenting Parts. — This condition facilitates evaluation of 
the cervical status, particularly during labor. In 10 of the 45 patients, engagement occurred 
three to five weehs before the onset of labor. 

2., History of Paginal Deliveries Preceding the Section Delivery. — The comparatively 
lighter and shorter labor of each succeeding pregnancy indicates the relative ease of etface- 
ment and dilatation of the cervix. The greater the number of vaginal deliveries preceding 
the section, the easier and shorter may be the e.xpected labor. Table IX confirms this impres- 
sion. 

3. Diagnosis of Death or Monstrosity in Utcro. — Uniformity of opinion is approached 
regarding this indication. In one of our patients scheduled to have repeat section on basis 
of previous section by unknown operator indication, intrauterine fetal death was diagnosed 
five days prior to the date of scheduled operation. She was, therefore, permitted to go into 
spontaneous labor and delivered of a 7 pound 11 ounce macerated stillbirth after twelve hours 
of labor. 

4. Peasonable Assurance of Well-Healed Scar. — As has been discussed, a well-healed, 
strong scar may be reasonably expected when the surgical technique is known to be good and 
the postoperative course uneventful and afebrile (i.e., free of infection). This, plus the 
absence of the original indication for the section, will indicate a trial of labor. 

The significance of successful Amginal delivery subsequent to a section 
delivery is obvious. Once a patient has had such a delivery, the contraindication 
to a careful “trial of labor” is almost completely removed. Even the most 
ardent adAmeate of repeat section Avill concede that an attempt is justifiable AAuth 
all subsequent pregnancies (for that patient). This becomes of greatest im- 
portance AA’hen it is realized that the majority of the first sections are perfonned 
on primiparous patients (Tables IV and VI), hoAV often operations are done on 
erroneous indications (Table XI) and the fact that some authorities attach so 
much danger to repeated sections that routine sterilization is practiced after 
the second or third cesarean section! A successful vaginal delivery, then, at 
least partly corrects AA’-hat Kennedy refers to as “tragedies of the uterine in- 
cision incident to the cesarean section.” 

The danger of uterine rupture occurring during labor is admitted. We 
haA^e had three in our 157 patients. Purtbennore, a successful Amginal deliverj’’ 
does not guarantee against future rupture. Pava, Casagrand, and others have 
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small. The authors do not state their results in tlie 106 patients who had sub.«equent sec- 
tions. A comparison would be interesting. Since sterilization has not been permitted in 
tlieir hospital, I should think they would have a faiily large series rvith more than three 
repeat sections. What are their results in these cases? 

When one eliminates those patients (1) who have had cesarean sections for frank dis- 
proportion or after a test of labor; (2) those who are known to have had a febrile post- 
operative course; (3) those who were operated upon elsewhere, for whatever cause; (4) those 
who were operated upon through the site of a low-lj'iiig placenta; (o) and those who have 
uterine myomas or other pelvic tumors, the number who will be eligible for a trial labor 
will be relativelj' small. 

Too many of us have arbitrarily taken the easy way and done repeat sections without 
considering vaginal delivery. It has been our custom to operate on these women about a 
week before their expected date of confinement, and if fhey go into labor spontaneously be- 
fore tliis time, we hurry them to the operating room. Thus, our women have not been per- 
mitted a trial labor. Personally, I have delivered only two women vaginally after cesarean 
.section. One of these, a para ii, entered the hospital in labor with a well-engaged head, a 
soft cervix dilated to 5 cm. She was allowed to continue in labor and delivered easily in a 
few hours with the aid of outlet forceps. The other had delivered twice vaginally, prior to 
ce.«arean section for central placenta previa. She refused a second section and delivered 
successfully from below. I believe that if more of mj' patients were given a trial labor, 
many of them would accomplish the same thing. 

From the authors’ experience, I agree that the old dictum, “Once a cesarean, always 
a cesarean,” is not necessarily correct. With careful selection of cases and careful observa- 
tion in a well-equipped maternity hospital, it seems that a trial labor is occasionally justified. 
The authors speak of “trial labor” and I assume from this that not all of their women are 
allowed to finish labor. How many were eventually delivered by cesarean after a trial? I 
would still be afraid to allow a woman to continue through labor when progress stops for 
whatever reason, Thej’ have only mentioned watching for signs of rupture through the pre- 
vious site of the uterine incision as an indication for section. Should some dilatation and 
ch'acement, and engagement, be found on examination prior to the onset of labor, then the 
outlook for vaginal delivery should be anticipated as favorable. Should a woman who has 
never previously dilated her cervix, enter the hospital in labor, with no dilatation, no efface- 
ment, and no engagement, it would be against my judgment to allow trial labor for too long. 

DR. HUGO BAUAI. — As a general statement, “once a cesarean section, not necessarily 
always a cesarean section” does not require debate. Probably every clinic has had the experi- 
ence of admitting an obstetric patient, previously sectioned, but this time presenting hre.sclf 
near tho end of the second stage of a precipitous labor and easily delivering through the birtli 
cantil. Drs. Schmitz and Baba have shown that in a well-equipped, well-staffed hospital 
many more pieviously sectioned patients, carefully selected, can be delivered through tlie 
birth canal. 

Rightly, all papers on vaginal delivery following cesarean .‘-ection emphasize the con- 
dition of the uterine scar. Wound healing naturally depends upon the care with which mar- 
gins of an incision arc approximatml and upon the absence of infection. However, there 
is another factor not easily evaluated but equally, if not more, important whicli has not been 
mentioned and i.s usually not considered. This factor might be termed the general nutritional 
health status of the patient. This factor probably accounts for defective scars seen in 
those patients who have received the best of surgical technique and whose convalcsccncc.- 
have been afebrile. 

Since the ultinmte factor determining whether or not a patient, one previously sectioned, 
can subsequently be delivered through the birth canal depends upon the uterine scar, it is nn- 
fortunafe that we are unable. on an automobile, to lift the hood and inspect the .‘-car. 
In-tead uc must depend ui)on unreliable paljmtion and upon the subjective .symptoms of tender- 
ness and pain over the site of the previous incision. Individual susceptibility to pain and 
anxictv are not nien.-^urable and thus our e.-timation of tlie scar can only be an imiirc.-e-imi. 



Volume 57 
Number 4 


VAGINAL DELIVERY FOLLOWING CESAREAN SECTION 


677 


References 

1. Babcock, Wayne: Discussion of paper by Milton G. Potter (Cf. reference). 

2. Bill, A. H., Barney, AV. E., and Mellody, G. F.: Asi. J. Obst. & Gynec. 47: 712, 1944. 

.3. Bowers, J. O., Burns, J. C., and Mengle, H. A.: Am. J. Surg. 47: 20, 1940. 

4. Burkons, H. F: Am. J. Obst. & Gynec. 42: 75, 1941. 

5. Casagrand, John: Am. J. Obst. & Gynec. 26: 273, 1933. 

6. Cooke, AA^’illard E.: Discussion of Paper by Milton G. Potter (Cf. reference). 

7. Dieckmann, W. J.: Am. J. Obst. & Gynec. 50: 28, 1945. 

8. Dill, L. Y.: Surg. Clin. North America 26: 450, 1946. 

9. Duckering, Florence A.: Am. J. Obst. & Gy'NEG. 51: 621, 1946. 

10. Falls, Frederick: Am. J. Obst. & Gynec. 32: 989, 1936. 

11. Fava, P. V.: Am. J. Obst. & Gynec. 28: 284, 1934. 

12. Grusetz, M. AV., and Tisdall, L. H. : Am. J. Obst. & Gynec. 43: 891, 1942. 

13. Gustafson, G. AV.: Am. J. Obst. & Gynec. 46: 841, 1943. 

14. Hoffman, H. : J. Obst. & Gjuiaec. Bi’it. Emp. 51: 150, 1944. 

15. Holland, Eardley: Proc. Eoj'. Soe. Med. 14: 22-154, 1920-1921. 

16.. Irving, Frederick C.: Am. J. Obst. & Gynec. 50: 660, 1945. 

17. .Tames, D. AV.: Brit. M. J. 2; 112, 1944. 

38. .Tolinston, E. A.: Medical Rec. & Ann. 39: 1129, 1945. 

19. Kennedy, J. W.: M. Eec. 158: 475, 3945. 

20. Kuder, K., and Dotter, C. T.: Am. J. Obst. & Gynec. 48: 371, 1944. 

21. LaMariana, Peter: M. Times & Long Island M. J. 61: 307, 3933. 

22. Lemelaud,' J., and Lacomme, M.: Bull. Soc. d’obst. et de gvnec. 21: 648, 1932. 

23. IkIcLane, C. M.: Am. J. Obst. & Gynec. 20: 650, 1930. 

24. Mayer, M. : Bull. Soc. d’obst. et de gynec. 23: 49, 1934. 

25. Mason, N. E., and Williams, J. T.: Boston M. & S. J. 162: 65, 1910. 

26. Moliler, Eoy W.: Am. J. Obst. & Gynec. 45: 466, 1943. 

27. Nicholson, W. E.: Am. J. Obst. & Gynec. 26: 387, 1933. 

28. Olshausen and Bumm: Quoted by LaMariana (Cf. reference;. 

29. Phaneuf, L. E.: Am. J. Surg. 20: 1, 1933. 

Ibid.: Am. J. Surg. 35: 446, 1937. 

Ibid.: Am. J. Obst. & Gynec. 40: 603, 1940. 

30. Plass, E. D.: J. Iowa M. Soc. 28: 481, 1938. 

31. Potter, Milton G., and Elton, N. W.: Am. J. Obst. & Gynec. 43: 303, 1942. 

32. Schuman, Edward A.: Am. J. Surg. 59: 50, 1943. 

33. Schwarz, 0. H., Paddock, E., and Bostnick, A. R.: Am. J. Obst. & Gy'NEC. 36: 962, 

1938. 

34. Seeley, AVard F.: J. Michigan M. Soc. 38: 217, 1939. 

35. Swift, Brian H.: J. Obst. & Gynaec. Brit. Emp. 46: 74, 1939. 

35a. SKeel and Jordan, quoted by Burkons. 

36. Waters, Edward G.; Am. J. Surg. 69: 208, 1945. 

37. AA’ilens, I.: Am. J. Obst. & Gyneo 26: 274, 1933. 

38. AA’ilson, K. jM.: Am. J. Obst. & Gynec. 12: 268, 1926. 

Ibid.: Am. J. Surg. 35: 459, 1937. 

39. AVyse: Quoted by LaMariana (Cf. reference). 

40. Yornt, C. E.: Southwestern ^led. 16: 252, 1932. 

41. Maternal Mortality Committee Report: M. Eec. & Ann. 39: 1138, 1945. 


Discussion 

DE. R. M. GEIEE. — The authors are to be commended for their courage in re-evalu- 
ating the risks involved in allowing vaginal delivery after a previous cesarean section. There 
arc too few comparable reports in the literature. They have given us a very thorough study 
of the arguments for and against such management. They have considered for this study 
157 women; though they have had many' more cesarean operations at the Lewis Memorial 
Maternity Hospital, I assume, these are all that were subsequently delivered by them. Of 
tlic.se, less than a third, or 51, were given trial labor. Since six of these were delivered else- 
where, they have not been considered. This leaves 45 women who have been observed by tlie 
authors. Twenty-eight were delivered once vaginally. Seventeen of the twenty-eight had 
subsequent pregnancies and two of these were delivered by section. Therefore, only 15 
women were delivered more than twice in this manner. Just four more infants were born 
than would have been possible had these women been sterilized following a third cesarean. 
It has been our rule to recommend interruption of the tubes following a third operation. 
I have not yet lost a patient following repeat cesarean, but my series of cases is relatively 
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maternal mortality after ce.«arean section was 0.4 per cent but that their maternal mortality 
from cesarean section is 0.9 per cent. Tlierefore it u-oukl be better to subject the patient 
to a test of labor even thougli the uterus might rupture. Obviously these statistics are mis- 
leading. 

Tho authors report vaginal deliveiy of 51 out of a possible 157 patients who had laid 
previous cesarean section. If vaginal delivery can be carried out so safely, why were not tho 
other 106 patients also subjected to vaginal delivery? Tliese statistics liave been collected 
over a period of 18 years, obviouslj’ after the deliveries had occurred. Are no repeat sections 
now performed by the authors? Would they want their wives or daughters to have a test 
labor after cesarean section, and if so, Avould they be willing for them to labor 2.3 to 56 
hours? It is not the doctor’s life they are gambling with, it is the life of the patient and 
her babj' and are we justified in such a gamble? No one can foretell which uterus will rup- 
ture. There are no characteristic symptoms and signs of imminent rupture of the uterus. 

There is an irreducible mortality associated with reproduction. We have had over 
49,000 deliveries (1,000 Gm. or more) in the hospital from 1931 to June 30, 1947, with a 
total uncorrected maternal mortality of 70 or 0.14 per cent. If we correct for approximately 
two-thirds of tho deaths which had preventable factors, the maternal mortality is then ap- 
proximately 0.05 per cent. We have in this same period performed 2,333 cesarean sections 
with a total mortality of 11, or 0.47 per cent; obviousl}' higher, but many more of the.«e 
women would have died with vaginal delivery. We have included one woman who died at 
honio three months after delivery from an abdominal abscess resulting from the operation. 
Of tho 11 deaths, two were due to tuberculous meningitis, one was on a moribund eclamptic, 
six were probably preventable and one possibly had preventable factors. In other words, 
there was only one nonavoidable death, due to pulmonary embolism. Since July 1, 1942, wc 
have performed over 860 consecutive cesarean sections, without a single matenial death. Wc 
have had some soriouslj’ sick patients who required intensive treatment but they have sur- 
vived and have not been left crippled. IVe believe the patient is entitled to that treatment 
which yields tho lowest maternal and fetal mortality, morbidity, and lack of injury to soft 
parts. 

Our uncorrected stillbirth and neonatal mortality for all deliveries, from 1941 to 1946, 
of fetuses weighing 1,000 Gm. or more, is 2.5 per cent. The corrected mortality for all’ 
%-aginal deliveries, from 1941 to 1943, of fetuses weighing 1,500 Gm. and more duo to the de- 
livery, per se, is 0.7 per cent. I am positive that our corrected fetal mortality for elective 
cesarean section at 37 or more weeks’ gestation is less than 0.3 per cent. Compare this 
mortality with that for vaginal delivery and with that (33 to 100 per cent) for a pos.«il)le 
rupture of the uterus. There is no question but that the baby has a better chance by an 
elective cesarean section than by vaginal delivery. 

I think the conclusion of the authors that vaginal delivery after cesarean section is a 
safe procedure, even though they carried it out in only a third of their cases, is wrong and 
dangerous because doctors will try it and will have an increased mortality. There should 
bo less criticism of the doctor who performs an occasional questionably unnecessary cesarean 
section and increased caustic, criticism of the doctor who delivers vaginallj- when he .should 
have performed a cesarean section or who wails too long before performing the operation 
and ends with either a dead baby, a dead mother, or both. There is no excuse for this type 
of obstetrics. It belongs to the past. 

Once a cesarcfin section, always a cesarean section, should be one of the doctor’s com- 
mandments. Another commandment is: ce.'-arean section and cesarean-hysterectomy arc 
elective procedures for the treatment of .selected cases and not a last-minute attempt to empty 
the uterus when vaginal delivery has failed. 

DK. J. B. GBEENIIIDL. — About 25 years ago I wrote a short j)apcr with the title, 
“Once a Cesarean Section, Always a Cesarean Section, an Untruth.’’ T wrote it 1)ecausc m 
one vear four women were delivered vaginally at the Chicago Lying-in Hospital who had had 
previous cesarean sections because of disproportion. Each of the four babies born through 
'the vagina weighed more than the baby delivered by cesarean section. 
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I, persoiKilly, have watched pclected patients, duriiim trials of labor, develop symptoms sug- 
gestive of thin sears, only at section to find a firm union whicli probably would have with- 
stood labor, and again have observed in other patients, at the time of repeat section, scars 
which were so thin that definite diastasis existed, which gave no symptoms and probably 
would not have given symptoms unless the patients had been allowed to progress in labor and 
had ruptured the uterus. 

In the five years, 1942 through 194C, 0,545 patients have been delivered at the Prc.sby- 
terian Hospital of Chicago. There have been 273 sections, an incidence of 4.1 per cent; 
of these, 115 were repeat sections. There has been one cesarean section death, a primi- 
gravida, giving a mortality rate of 0.3G per cent. Of the 115 repeat sections, there was one 
patient who. at the time of her second cesarean, had beginning separation of the lower end 
of the uterine scar and a small hematoma forming beneath the bladder reflection. Four 
luitients of the 0,543 had vaginal deliveries following previous cesarean section. Three of 
these had their first pregmnicy delivered by ce.ssirean .section and their labors were typically 
primiparous. The fourth had first a normal delivery, then a cesarean section for i^lacenta 
previa, and then a vaginal delivery. All four had the second stage terminated by low 
forceps. In the report read tonight, there is a record of one patient, not delivered at Lewis 
^fcmorial Hospital, on whom a pubiotomy was performed to permit v.aginal delivery following 
cesarean section. Such a procedure cannot be justified today. Version and extraction de- 
livery of a twin pregnancy is not without danger of a ruptured uterus even when the babies 
arc small. 

I agree "once a ce.sarean section, not necessarily always a cesarean section,” but I 
hesitate to consider the tragedies which might result in hospitals where vaginal deliveries fol- 
lowing cesarean section are attempted, which are not prepared to make careful selection of 
patients to bo given a trial of labor and are not in-cparcd to cope with tlie ruptured uteri 
which thej’ will encounter. This next statement maj’ seem unnecessary, but maternal deaths 
pror’o otherwise. Having compatible blood available, ready for administration, is as impor- 
tant as having the operating room ready to handle the emergency, for tieatmcnt of accom- 
panying shock must precede surgery. 

, DR. V*. J. DIECKlvIANN. — T do not feel that the authors have offered any positive 
proof that vaginal delivery, after cesarean section, is safer for mother and baby than a 
lejjcat elective section. 

They state that if you practice repeal ce.'^arean section, then you must perform the op- 
eration at 30 weeks because ruptures have occurred at this time. This is very rare and, 
turthermore, uteri have ruptured at 12 weeks. In other words, the authors seem to suggest 
that these women should not have become pregnant. 

They also state that craniotomy for the dead baby is not desirable. Perhaps they’ arc 
correct, but e.xperienco indicates that manj- uteri rupture during the second stage. We try 
to prevent this by craniotomy at 7 to 8 cm. dilatation. We dislike subjecting the patient 
to the increased risk, small as it is, of section for a dead baby. 

I question the statement that scar tissue is stronger than the original tissue. I do not 
believe that the maternal risk is less in rupture through the cesarean scar than that involved 
in j'upture without a scar. 

Only three ruptures of the uterus in 157 patients with cesarean scars in IS years, and 
no maternal mortality or morbidity in these three patients is an excellent record. 

Wo have a high morbidity in all of our uterine ruptures where fetus and/or placenta 
is extruded into the abdomen. We have had no mortality from rupture in over 740 patients 
who have had a previous section. I would certainly not want to be responsible for a test 
of labor in one patient per week (our average) with a uterine scar. 

Vaginal delivery after cesarean section carries an increased risk. The reports of rup- 
ture of the uterus after cesarean section from the obstetric services at Harvard, Cornell, 
Hopkins, Western Reserve, Tulane, Loyola University, and our service reveal a maternal 
mortality of from none to 42 per cent and a fetal mortality as high as 100 per cent. All 
services report some deaths. Delf.s, reporting the Hopkins’ statistics, states that the ri.«k of 
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T llli] standardization of estrogenic material for use in human beings exists 
as a problem of no mean proportions. Methods of assay Lave varied from 
observer to observer and from manufacturer to manufacturer. These state- 
ments are applicable to the two active forms of ovarian follicular hormone laiown 
to lie physiologically present in man, estradiol and estrone. Despite the fact 
tliat both of these have been isolated in pure form and carefully assayed in ^ 
small laboratory animals, attempts to express the dosage of one in terms’ of the 
other, even on a weiglit-for weight basis, have resulted in widely variant recom- 
mendations regarding their use in human beings. 

In order to avoid some of the difficulties into which any clinical comparison 
may fall, the present study was planned so that: 

1. Estradiol and estrone were tested at two levels of dosage for each 
individual subject. 

2. Water, as a menstruum for estrogenic material, could be appraised, 
o. Subjects were selected A\diose past record was well knoivn or had 
been folloAved for a considerable period of time. 

4. An appraisal of the influence of the estrogen upon clinical man- 
ifestations could be made separately and independently of the 
changes taking place in the Amginal smear, 
n. No regular sequence of treatment was followed; that is, in one 
subject, one preparation and dosage level Avere used first, in a sec- 
ond, the order might bo reAwrsed, and so forth; except for the fad. 
that e.stradiol in 1 mg. doses Avas ncA'cr used fi]’st. 

{). The priming effects of preAuous doses of e.sti’ogen Avere minimized. 


Material and Methods 

A. Preparaiions . — 

The four preparations employed in this study AA'ere aqueous suspensions 
containing per c.c. 2 mg. c.stronc, and 0.5 mg. estradiol, administered in 1 e.c. 
and 2 c.c. doses, respectively.^ Watery suspensions Avere employed in the be- 
lief that the insoluble state of the estrogenic material might make for a slower 
absorption and more prolonged effect. In a fcAV in.stanccs, the site of the injec- 
tion of the Avatcry suspension Avas sore, as compared AAOth the absence of distress 
Avhen oily preparations Avere used. 


•W*' cratofully .acRnowlcclFTO our inclcbloilnr.':.^ to Hr. E. AA’’. nonilcn^on, 
Corpor.-ition, BloomncW. N. J., for tlio prepiiratfons u.scd in till-? .study. 
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Dr. Baba mentioned the work of Dr. Schwarz on the regeneration of scars following 
classical cesarean section. In 1929, Bloom and I reported a study of the scars which followed 
cervical cesarean section. It was amazing what some scars withstood because in some in- 
stances the scars were extremely thin and irregular, and yet they did not rupture during 
active labor. It did not make much difference who the operator was. There seemed to be 
some evidence that the better sears were the ones closed with inteiTupted sutures. 

I agree with Dr. Dieckniann concerning the wisdom of performing repeat cesarean ■ 
sections in nearly all cases, because we cannot be certain that a rupture will not occur during 
labor. After classic cesarean section, there is the decided risk of rupture of the uterus during 
pregnancy, in addition to the danger of rupture during labor. 

DE. SCHMITZ (Closing). — Eelative to the remarks of Dr. Grier, I think that the 
reason there were any repeat sections in this relativelj' small number of eases which he alluded 
to was due to the fact that there was definite indication for repeat section in that group. 
Therefore, there would be fewer cases that we thought were ideal for attempt at vaginal 
delivery. All these patients, as we stated in the paper, came to the hospital with the head 
well down in the pelvis, the cervix effaced and dilated. A few cases of prolonged labor were 
found. We have all seen patients who have come in with effacement and partially dilated 
cervix, giving us the hope of a very rapid and uncomplicated delivery, then developing a 
uterine inertia from weak and unsatisfactory pains lasting many hours, during which time 
we spend many unhappy minutes watching them and fearing the possibility of rupture. From 
our observations in this group of patients, we feel that by earefullj’ watching the patient, 
sedating the patient, and being ready at the least indication to do a repeat cesarean section 
.that we have Jiot added any risk to the mother. 

The pubiotomy that was done was done manj' years ago, as were the version and ex- 
traction and some of the other procedures which we would certainly not condone. Inasmuch 
as we viewed the records of the hospital since its inception we thought it only fair that we 
include these in the study, so that the conclusion would be either for or against having them 
done. In the remaining patients who had repeat sections, and this was published in our study 
on cesarean section, there were no deaths. 

I cannot differ too much with Dr. Dieckmann. I respect his experience and his judg- 
ment, but it did seem to us in watching these cases that if the conditions which we have set 
forth were present there was no greater risk for the mother in permitting her to deliver 
from below. We merely tried to bring out, in quoting other statistics, that rupture could 
occur at the time of elective cesarean section. If we were to avoid all danger, then we must 
do our sections shortly after or at time of term. I do not believe this study is going to in- 
fluence many people to attempt delivery from below. 1 believe it is something for us to dis- 
cuss in a meeting of this type. We will try to evaluate it further and if, in the future, our 
results are not so good, we will be very willing to admit it and to agree with Dr. Dieckmann. 
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Result 

A. Following an Injection of 2 Mg. of Estrone . — 

1. Objective (Tables I and II, Fig. 1) : In seven of twenty patients who 
received injections of 2 mg. estrone, there was no significant alteration of the 
vaginal secretion; in two the results were questionable. Eleven subjects 
showed definitive changes occurring between the 72nd and 168th hour follow- 
ing administration of the estrogen. The average lag-time^' was 120 hours. The 
duration of the response ranged from 24 to 180 hours, with an average of 99 
hours. The degree of estrogenic activity attained was one plus in 3, two plus 
in 4, three plus in 2, and four plus in 2 eases, respectively. 



KEY 

O BEGINNING OF GRADED 
ESTROGENIC RESPONSE 
(LAG TIMEl 

-6- DEGREE OF ACTIVITY 
AT PEAK OF 
REACTION 

* END OF GRADED 
response 


0 NO 
OF 

4 subjects 


120 144 I6B 192 216 2 40 204 

HOURS 


Fig. 1. — The averagea re.sponse of eleven subjects to a single injection of 2 mg. e.‘<trone. 
‘Degree + — 10 to 2.'j% cornifleation of epitljelial coll.s. 

+ + — 2.9 to .90% cornifleation of epithelial cells. 

+ + + — .90 to 75% cornifleation of ei)ithclial cell.s. 


Taiii.e I. Data on Inputpuai. Casi:.s 


CASE NO. 

.\(!K 
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•Status: M-Menopau.^al ; PM-Postmcnopau.eal ; SC-.Surglcal Ca.strate ; KC-noentgen-nU’ 
Castrate; s6-Unilateral oophorectomy: Me-Men.ses persisting. 

•‘'Lag-time" is dcflnccl as tiie time elap.'>lng between the injection of the hormone arid 
clear-cut evidence of estrogenic respon.^e In the vaginal secretion. 
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In so far as possible, each subject was utilized in the testing of each prepara- 
tion, thus serving as her o^^^a control. In order to minimize the priming effect 
of preceding doses, an interval 'of three weeks or more was allowed to elapse 
between injections. A total of 80 such tests were made. The procedures re- 
lating to the taking of Arnginal smears prior to therapy and daily thereafter, 
the staining of the smears, and the method of tabulating the observations have 
been previously described.^ Approximately 1,100 vaginal smears have been ex- 
amined in following the effects of 80 injections of hormone. 

B. Subjects . — 

Twenty-three women with complaints which were climacteric in charac- 
ter have been treated successively with one or more of the four estrogenic 
preparations. Fifteen of these women, ranging from 24 to 53 years of age, had 
been surgically castrated and four, from 48 to 54 years old, were meno- 
pausal."^ One woman, 61 years old, although many years postmenopausal, 
had climacteric'^' symptoms. Another patient, aged 22 years, had been cas- 
trated by roentgen ray. One 46-year-old subject (3a) was menstruating regu- 
larly and another, aged 37 (18a), had had a hysterectomy and unilateral 
oophorectomy. Control smears on 3a showed a “normal” cyclic vaginal secre- 
tion. Case 18a was studied for three months prior to initiation of therapy. 
Smears taken daily over this period of time showed the typical changes ob- 
served in smears of normally menstimating women, with an ovulatory peak 
occurring on the fifteenth day of the cycle. Objective changes in these two 
eases could not be properly evaluated and are classified as questionable 
throughout. 

In other isolated instances, data regarding alterations in the vaginal 
smear have been tabulated with reservations. Included here are some of the 
observations on patients la and 14a, who, following injection of 4 mg. estrone 
and 1 mg. estradiol, respectively, showed cytologic alterations too slight to 
grade and patients 7a, 14a, and 16a, whose smears, at the time of administra- 
tion of 1 mg. estradiol, 4 mg. estrone, and 0.5 mg. estradiol, respectively, in- 
dicated residual hormonal activity. This was attributed by us to the preced- 
ing injections of estrogen in patients 7a and 16a and probably to endogenous 
hormone formation in 14a, who menstruated for three daj’-s about two weeks 
after her third injection, i.e., approximately sixteen days prior to the dose 
in question. Similarly, iDatient la had an apparently “normal” menstrual 
period ten days after an injection of 1 mg. estradiol. Smears prior to flow 
showed a marked estrogenic effect and observations made at this time are 
difficult to evaluate. Six weeks later, a second injection of 1 mg. estradiol 
was administered and daily smears thereafter did not alter from the controls. 

C. Evaluation of Symptomatic Relief . — 

The most frequent complaints encountered in this group of patients Avere 
nervousness, trembling, headaches, hot flashes, dizziness, palpitations, and 
sweating. A feAv women complained .of fatigue. The difficulties attendant 
upon the initial grading of these symptoms are apparent. The attempt has 
been made, however, to evaluate the degree of relief reported by the individual 
patients following each injection. The subjective response to the therapy has 
been qualitatively estimated (Table IV). 

•In the sense used tliroughout tliis report, the term menopausal has been used to designate 
all subjects ■whose menstruation had ceased ■within 3 years of the date of beginning tlie injec- 
tions. In contradistinction, the climacterium refers to the syndrome of glandular imbalance in 
which ovarian disturbances play a major role and which commonly arises at the menopause, 
but may appear at any time in life from puberty onward. 
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mucosa was 101 hours. The duration of follicular response ranged from 72 
to 192 hours, with an average of 110 hours. The degree of activity exhibited 
by these patients varied from one to thi*ee plus. 



HOURS 

Fig. 2. — The averaged response of ten subjects to a single injection of 4 mg. estrone. 

2. S'lihjectivc (Table IV) : Complete relief of climacteric sjouptoms for a 
period of one week was noted by one woman whose vaginal smears indicated 
a high degree of cornifieation ; marked relief for the same number of days 
was reported by a second subject (18a). Moderate improvement lasting 
from four to six days was experienced by three women, two of whom showed 
no alteration in the vaginal smear. Seven patients noted slight relief for 
approximate!}'- four days follovlng the injection, although four of them gave 
no evidence, olijectively, of hormonal stimulation. Pour women Avhose smears 
showed definite follicular responses reported “questionable” improvement. 
Pour subjects were not lienefited at all: the vaginal smears of two in this 
group indicated an estrogenic re.sponse. 

C. Following Injection of 0.5 Mg. Ksimdiol . — 

1. Objective^ (Tables I and II, Pig. 3) : Twenty-one women treated with 
injections of 0.5 mg. estradiol, responded positively, seven, not at all, and 
in three cases the results could not be evaluated, llie number of hours be- 
tween injeetion and the observation of a graded response in the vaginal mu- 
cosa of the eleven “positive” cases ranged from 24 to 168, with an average of 
99 hours. The duration of estrogenic activity, measured bj’- our standards, 
ranged from 24 to 192 hours, with an average of 110 hours. The degree of 
activity manifested A'aried from one to four plus. 

2. Subjective (Table IV) : Piftecn of the twenty-one women who received 
treatment with 0.5 mg. estradiol reported degrees of .symptomatic relief vary- 
ing from slight to marked; objectively, changes were observed in ten of this 
group. The vaginal smears of two patients who thought they might have 
been relieved shoAved follicular .stimulation of the vaginal ei)itheiium. In four 
cases there was no subjective rc.si)onse: the vaginal smears of only one of 
these fotir indicated some degree of hormonal activity (Table IV). The 
average duration of symptomatic improvemejit was five days. 



Volume S7 
Number 4 


EFFECTS OF ESTEOGENIC PEEPAEATlONS 


686 


Table II. The Average Lag-Time and Duration op the Estrogenic Eesponse 



1 subjects I 

1 RESPONSE 


TOTAL 




LAG-TIME (HOURS) 

DURATION (HOURS) 

THERAPY 

TREATED 

- 

- 

? 

RANGE 1 AVERAGE 

RANGE 1 AVERAGE 


Estrone 

20 

11 

7 

2 

72-168 

120 

24-180 

120 

2 mg. 
Estrone 

21 

10 

7 

4 

48-168 

101 

72-192 

no 

4 mg. 
Estradiol 

21 

11 

7 

3 

24-168 

99 

24-192 

no 

0.5 mg. 
Estradiol 

18 

10 

3 

5 

48-144 

91 

48-168 

104 


1 mg. 


2. Subjective (Table IV) : Two of the seven women whose objective 
response was negative reported no imiirovement in subjective symptoms 
following administration of 2 mg. estrone; three were in doubt as to any 
relief and two experienced slight alleviation of their complaints. Eleven 
patients whose vaginal smears indicated varying degrees of estrogenic ac- 
tivity reported slight to complete symptomatic improvement over a three- 
to seven-day period. Of the two cases whose objective response could not be 
properly evaluated, one reported slight and the other no amelioration of cli- 
macteric disturbances. 


Table III. The Order op Employment op Estrogenic Preparations in All Cases 


PERPARATION 

1 

FIRST 

1 SECOND 1 

THIRD 

1 FOURTH 

Estrone 

2 mg. 

16 

2 

1 

1 

Estrone 

4 mg. 

1 

15 

3 

2 

Estradiol 

0.5 mg. 

6 

3 

12 


Estradiol 

1 mg. 

0 

3 

2 

13 


Table IV. Subjective Improvement Compared With Objective Response 



PREPARATIONS 

TOTAL 

SUB- 

JECTIVE 

RE- 

ESTRONE 

2 MG. 

ESTRONE 

4 MG. 

ESTRADIOL 

0.5 MG. 

ESTRADIOL 

1 MG. 

SUB- 

JECT 

OB- 

JECTIVE 

NO. 

OBJECTIVE 

EESPONSE 

NO. 

OBJECTIVE 

RESPONSE 


OBJECTIVE 

RESPONSE 

NO. 

OBJECTIVE 

RESPONSE 

TIVE 

EE- 

RE- 

SPONSE 

SPONSE 

CASES 

+ _ ? 

CASES 

- ? 

CASES 

-1 - ? 

CASES 

+ - ? 

SPONSE 

4 - ? 


Complete re- 
lief 

Marked re- 
lief 

Moderate 

relief 

Slight relief 

Questionable 

relief 

No relief 


4 

9 


2 

5 


1 

1 

3 

7 

5 


1 2 

2 4 1 

5 


4121 4112 


1 1 

6 2 3 1 

3 111 

4 3 1 

3 3 

4 12 1 


1 

7 2 

1 1 

111 
1 1 


4 3 1 

16 9 3 4 

10 5 3 2 

18 8 7 3 

19 14 5 

13 3 5 5 


Total 


20 11 7 2 21 10 7 5 21 11 7 3 


18 10 3 5 


80 42 24 14 


B. Following Injection of 4 Mg. of Estrone . — 

1. Objective (Tables I and II, Pig. 2) : Twenty-one tests were made with 4 
mg. estrone on 20 patients. In ten instances the vaginal smears showed a posi- 
tive estrogenic response ; in four the findings were questionable, and in seven, 
unaltered. The range of lag-time was from 48 to 168 hours; the average 
period elapsing between injection and a graded stimulation of the vaginal 
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D. Folloiving Injection of 1 Mg. of Estradiol . — 

1. Objective (Tables I and II, Fig. 4) : In 18 tests on 17 subjects, the ad- 
ministration of 1 mg. estradiol evoked an estrogenic vaginal response in ten in- 
stances, a doubtful one in five, and had no effect in three. The range of lag- 
time was from 48 to 144 hours, ■with an average of 91. The duration of the re- 
sponse varied from 48 to 168 hours and averaged 104. It reached a maximum 
degree of four plus in one, three plus in two, two plus in four, and one plus in 
three patients. 

2. Subjective (Tables I and IV) : Of the 17 Avomen treated, one reported 
complete relief of all symptoms. Improvement was marked in nine patients, 
moderate in two, slight in two, and doubtful in two. One woman derived no 
noticeable benefit. Periods of relief varied from four to ten days. 

Discussion 

Follo'udng repeated frequent administration of estrogenic hormone, ‘Svith- 
drawal bleeding” in monke 3 ’'S and human castrates is a common phenomenon, 
pointing to the cumulative effect of successive doses. ^ We agree Avith Phelps® 
that the nature of any alteration in function or morphology of the genital 
tract is dependent upon the interaction of scA’^eral factors, chief among Avhieh 
are the exogenous hormonal stimulus and the physiologic status of the sub- 
ject in relation to its application. For instance, folloAving estrogenic therapy 
in the menopausal Avoman, AA’-ho has not menstruated for a considerable period 
of time, bleeding may occur in association AAuth all the phenomena usually 
attendant upon her pre-vdously “normal” cycles. Here the exogenous hormone 
may liaAm acted upon a pitviitary-oAmrian mechanism that had not become 
completely quiescent. The bleeding AAdiich occurred in patients la, 6a, and 14a 
of the present series is belieA’^ed to haAm been of this type. In eAmluating our 
results, Ave haA^e attempted to eliminate in so far as possible any effects Avhich 
might haA’-e been due to prior conditioning or “priming” of the subject, either 
as a result of her 0 A\m or exogenous hoi’monal actiAuty. Although the amount 
of hormone injected AA’as small in each of the patients under study, frequently 
the appearance of smears taken fifteen to tAAmnty-one days later Avas different 
from that of those obtained prior to therapy. Changes noted included an in- 
crease in the number of superficial cells Avith an occasional cornified cell, and 
a relatiA’e decrease in the number of elements of the deeper epithelial layers. 
Insofar as possible, aa'c haAm alloAved our subjects to return to a pretreatment 
.status before administering an adddilional dose of estrogen, thus minimizing 
the possibility of a conditioning or “priming” reaction. I’rom our obserA'a- 
tions, 4 mg. of estrone and 1 mg. of e.stradiol appeared to be equivalent in 
hormonal actiA'ity. Within the scope of the present procedures, the lag-time 
of estradiol AA'as slightly less than that of e.strone; hoAvever, no significant dif- 
ferences Avere noted in the duration and degree of follicular reaction. In an- 
other series of eases treated Avith a variety of estrogenic prepai-alions over a 
A\ide range of dosage, Ave found that the duration and degree of the A-agina! 
response Avere directly proportional to the amount of hormone administered. 
Furthennore, the lag-time Avas inversely proportional to the .size of the dose,. 
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of great importance to the practicing clinician, as he is continuohsly on the 
alert for an estrogen which will remove all symptoms of the climacterium 
without reactivating the uterine and vaginal mucosa. It would seem that 
neither estradiol nor estrone meets these requirements ideally, nor is one sig- 
nificantly better than the other. However, when properly administered, satis- 
factory relief of climacteric symptoms may he maintained by either one over 
long periods of time with a relatively low incidence of undesirable bleeding 
from the lining membrane of the uterus. 

Conclusions 

The vaginal mucosa of the majority of climacteric women reacts ob- 
jectively to one or more injections of estrogen, not exceeding 1 mg. of estradiol 
or its equivalent of estrone (4 mg.) in any single dose. 

The individual variations in lag-time, duration, and degree of estrogenic 
response are considerable, due to such factors as age, hormonal balance, and 
previous therapy. However, when data are averaged, it appears that the time 
elapsed between the injection of estradiol and a graded response was .slightly 
shorter than the corresponding value for estrone. The duration and degree 
of activity are similar in all preparations tested. 

Observations of daily vaginal smears lend support to the theory that 
repeated injections of estrogen condition or “pi’ime” the vaginal epithelium 
to the further influence of the ovarian follicular hormone. 

Varying degrees of symptomatic relief have been observed in a high per- 
centage of climacteric women following one or more injections of an estrogen. 
The relief of subjective symptoms precedes appearance of alterations observed 
in the vaginal smear and can be directly correlated with them only in a very 
rough waj^ 

Summary 

1. Twenty-three women with climacteric symptoms have been treated suc- 
cessively with aqueous suspensions, containing respectively 2 mg. estrone, 4 
mg. estrone, 0.5 mg. estradiol and 1 mg. estradiol. A minimum period of three 
weeks has been allowed to elapse between each two subcutaneous injection.s, 
A total of 80 tests has been made. 

2. Control vaginal smears were taken daily for several days ])rior to 
therapy and daily thereafter for an average period of eleven days. A])pro-\'- 
imately 1,100 vaginal smears have been examined. 

3. The injection of estrogen was followed by some degree of follicular 
stimulation of the vaginal epithelium in 69 per cent of the test .subjects. 

4. The average “lag-time” following the injection of (a) 2 mg. of estrone 
was 120 hours; (b) 4 mg. of estrone, 101 hours; (c) 0.5 mg. of estradiol, 99 
hours; and (d) 1 mg. of estradiol, 93 hours. 

5. Estrogenic effects on the vaginal Jimcosa due to the injection of (a) 

2 mg. of estrone lasted 120 hours; (b) 4 mg. of estrone, 110 hours; (c) 0.5 mg. 
of estradiol. 110 hours; and (d) 1 mg. of c.stradiol, 104 hour.s. 
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"Why does a patient respond to one estrogenic preparation and not to an- 
other? Patients 6a and 21a reacted objectively at both dosage levels of 
estradiol and at neither of estrone. Patient 14a was vigorously influenced by 
both injections of estrone, but only slightly by the larger amount of estradiol 
and not at all by the lesser. In Cases 14a and 21a, vaginal changes, capable 
of gradation, occurred following the tliird and fourth injections of the series. 
Patients 2a and 23a exliibited estrogenic alterations of the vaginal smear only 
following treatment with 1 mg. of estradiol, which, in both instances, was the 
final injection of their series of four each. The possibility of “priming” of 
the mucosa by previous therapy, although not always evident on control 
smears, cannot be overlooked. However, this explanation does not hold foi' 
Subject 6a, who received alternate injections of estrone and estradiol and re- 
sponded only to the latter preparation. In view of the fact that a postmeno- 
pausal sexual rhythm has been demonstrated,^ one may postulate that, depend- 
ing upon hormonal status of patient at the time, the injection of estrogen 
could result in either augmentation or inhibition of endogenous endocrine 
activity. 

In four instances, a second injection of any given preparation initiated 
a lesser degree of aetmty than the first. The presence of a relatively high 
percentage of cornified cells and superficial cells in the vaginal secretions 
of some untreated castrates and postmenopausal women indicates that other 
endocrine structures play a part, albeit a minor one, in the maintenance of 
the vaginal mucosa in the absence of the ovary. 

The difficulties involved in interpreting the objective changes following 
test doses of estrogens are paralleled by those attendant itpon symptomatic 
analysis. For instance, in the climacteric patient psychological factors may 
be and usually are important. Patient 19a was a highly irritable, neurotic 
surgical castrate, who entered the hospital demanding frequent injections of 
estrogen. For a period of three weeks prior to actual hormone therapy, she 
was given a series of injections of stei'ile water, one eveiy third day, which 
she alleged markedly alleviated her symptoms, but only temporarily. It is 
equally important not to discount the symptomatic improvement in patients 
such as 15a. She was a 28-year-old castrate, who, when first observed, pre- 
sented a long entangled list of complaints running the gamut of the meno- 
pausal syndrome. She was successively given injections of each of the four 
preparations at intervals of three weeks, with dramatic improvement in all her 
symptoms and in her “sense of well-being.” Indeed, by the end of the period 
of four injections she had experienced a nearly complete change in personality. 
Smears were taken daily throughout this period and showed no indication of 
an estrogenic stiimilation of the vaginal mucosa. 

From Table IV, it is clear that approximately half the subjects who ob- 
tained some degree of symptomatic relief also showed recognizable alterations 
in the vaginal mucosa. 

As a rule, when relief was complete, the vaginal reaction was positive. 

In other words, the degree of improvement and the incidence of estrogenic 
effects upon the vaginal secretions vai’ied directly. These observations are 



VAGINAL REMOVAL OF THE UTERUS BY MOROELLATION* 

Edward Allen, M.D., Chicago, III. 

(From the Department of Gynecology and Ohstetrics, Preshyterian Hospital, Chicago, 

University of Illinois) 

S tatistically, vaginal hysterectomy is a safer procedure than abdominal 
hysterectomy.^’ -■ ® In addition, according to the testimony of the patient 

who has had a previous laparotomy, it is deiinitely a less painful experience. 
Simple vaginal hysterectomy can be done more quickly than abdominal removal 
but, technically, the vaginal approach is a bit more exacting for the surgeon. 
These demands on the technical skill, time, and strength of the surgeon are in- 
creased in proportion to the extent and location of the pathology to be removed. 
These increased demands, however, should not deter him from his efforts to 
acquire and constantly improve or extend these techniques in the interest of 
safety and comfort of his patient. Manj’^ vaginal hysterectomies are denied pa- 
tients because of the increased size or fixation of the uterus. These contrain- 
dications are only relative and should be determined by the surgical skill, stamina, 
and judgment of the operator. 

Delivery of an infant through the vagina has been proved to be a safer 
method of birth than any abdominal procedure. Even traumatic vaginal de- 
liveries are attended with less shock and possibilities of peritoneal infection than 
are those by the abdominal route. The high resistance of the pelvic peritoneum 
and the lack of exposure and trauma of the other important abdominal viscera 
are undoubtedly essential features in this difference. We are able, in deliveiy 
of a child, to introduce the hand or instruments into the vaginal canal or uterus 
and deliver intact a nine- or ten-pound mass of tissue. The follomng morning 
the patient usually feels well enough to ask to sit up, or, in these days of early 
ambulation, even to go home. The normal vaginal tract of a woman who is not 
pregnant is also large and dilatable enough to allow us room for adequate 
exposure and removal, by morcellation, of similar masses of pathologic tissue 
from the pelvis.®’ " The anatomy of the vagina, with its elastic walls and possi- 
bilities for incisional enlargement, make it one of the most ideal passages in tlic 
human body as an approach for removal of diseased tissue from the lower ab- 
domen. The enlargement of the vaginal canal by birth, which eventuates in the 
prolapse of the uterus, bladder, and boAvel, not only points the way to vaginal 
removal but frequently demands coincidental reconstructive repair as an impor- 
tant last stage in our operative procedure. Certainly, the available space, even 
in the virginal vagina, is many times greater than that of the nasal, aural, bron- 
eliial or urethral canals through which major surgical procedures are regularly 
performed. The increased safety and comfort to the patient by the morccllalion 

•Read before the Chicago Gynecological Society, Feb. 20, 1048. 
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6. The height of the estrogenic response in the vaginal inucons membrane 
varied widely and could not be correlated with the amount of hormone ad- 
ministered. 

7. Certain factors involved in producing alterations in the objective re- 
sponse have been discussed. 

8. Symptomatic relief was experienced by twenty-one of twenty-three 
women following injection of one or more estrogenic preparations. A cumu- 
lative action could be demonstrated as a result of repeated injections. 

9. Complete or partial amelioration of climacteric symptoms cannot be 
directly correlated with the objective response. 
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327 who required reconstructive surgery. -Still further comparisons can be made 
by another regrouping into 219 in whom morcellation of the uterus was neces- 


sary and 421 where the corpus was removed intact. 

Vaginal hysterectomy without vaginal repair 313 

Vaginal hysterectomy with repair 327 

Total 640 

Vaginal hysterectomy requiring morcellation 219 

Vaginal hysterectomy without morcellation 421 

Total 640 


The complications arising during operation in the entire group were few. 
In one patient, rather severe evidence of shock appeared during the later stages 
of an extensive anterior and posterior repair following the vaginal removal of 
the uterus. Cessation of anesthesia, starting blood transfusion and intravenous 
glucose solution promptly improved the condition of the patient so that the 
operation could be safely completed. Subsequent blood transfusions were given. 
The convalescence was uneventful and the patient was discharged from the hos- 
pital on the twelfth postoperative day. 

A small opening was made into the urinary bladder as it was being separated 
from the anterior wall of a uterus which required morcellation for removal. 
This lesion healed by primary intention following immediate closure and drain- 
age for eight days with an indwelling catheter. This is the only Imovm impor- 
tant injury to the urinarj’- tract in this group of 640 patients. 

Carcinoma of the uterine body was encountered five times. We believe this 
finding should indicate routine preliminary dilatation of the cervix and curet- 
tage before vaginal hysterectomy is undertaken. This .should be especially true 
if morcellation or opening of the uterine cavity becomes neee.ssarj' during the 
course of the operation. Three of these carcinomas were early and the gross or 
preliminary examination of the uterine scrapings were thought to be benign 
fmdings. In another, cancer was suspected, due to the tjqoe and quantity of the 
tissue obtained by curettage. Benign hyperplasia was the diagnosis made in 
the laboratory from frozen section. Celloidin sections revealed definite adeno- 
carcinoma of the endometrium. X-ray treatment followed this diagnosis. In 
the fifth patient, the diagnosis of carcinoma was made grossly. Three thousand 
mg. hours of radium Avere immediately giAvn and the usual course of x-ray 
begim one week later. At the end of five weeks, a complete vaginal hysterectom}' 
and salpingo-oophorectomy Averc done. Tlic three early cases AAvre done on 
April 12, 1939, Slarch 26, 1944, and Oct, 4, 1946. Tavo oI them am alive and 
apparently aa’cII. One of them, operated upon on Slareh 26, 1944, re-entered the 
hospital and Avas operated uimn by the general .surgical service on Feb. 15, 1948, 
for partial boAvel obstruction due to a mass of gro.s.sly malignant tis.sue in the 
pelvis. A colostomy Avas done but no sections Avero removed for confirmatory 
evidence. The patient in Avhose case the frozen section Avas in error Avas operated 
upon July 29, 1936. She Avas 63 years of age, AA-eighed 200 pounds, and her blood 
pressure aaus systolic 200, dia.stolic 120. The electrocardiogram indicated an 
arteriosclerosis inA'olving the coronaiy artery. Our recent efforts to trace her 
have been ineffective and avc prc.sume that she is dead. The fifth patient Avas 
operated upon April 15, 1939. Slie Avas given further x-ray in 1941 for a 
probable recurrence, and since that time aa'c haA'e been unal)le to trace her. 

The commonest postoperative complications occun-ing in all groups Avero 
cystitis, delaved postoperative liemorrhage, and pelvic abscess. The complica- 
tions Av’ere quite evenly divided among the various groups. 
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of the enlarged prostate with the resectoscope, as compared with the older supra- 
pubic method, thus minimizing soiling and trauma of the peritoneal cavity, is a 
striking example of improvement in results by an approach to the pathology 
through a natural passage. 

Most reports dealing with vaginal hysterectomy have dealt only with over- 
all mortalities and morbidities. Few critical attempts have been made to evalu- 
ate the relative importance of the various procedures such as morcellation of an 
enlarged uterus, removal of the adnexa, or vaginal repair, when they have been 
added to the procedure of vaginal extirpation of the uterus. Much of the dis- 
cussion of these reports has been concerned with size and position of the uterus 
which can be safely removed through the vaginal canal. The extensive changes 
in anatomic relationships and ^vide dissections necessary for the repair of uterine 
and pelvic floor prolapse, which is the usual indication for vaginal hysterectomy 
in many clinics, have never been properly evaluated as factors causing increased 
morbidity or mortality. “We believe that repair of prolapses is, as a group, the 
most difficult and dangerous of any of the vaginal procedures. In such cases, 
injuries to the displaced bladder, ureters, and rectum are more apt to happen 
than when the organs are in their normal position. Bleeding is more pronounced 
from the dilated vessels and accurate hemostasis is more difficult. The simplest 
and safest hysterectomies are those performed on nulliparas. 

Tins study of 640 patients who have been subjected to vaginal removal of 
the uterus and its associated procedures is an attempt to clarify some of these 
questions. Admittedly the group is small for statistical comparison. Further- 
more, when this number is reduced by division into subgroups, the chance for 
error becomes even greater. We have felt that the uniformity in care might 
offset these errors somewhat, and that certain suggestive conclusions could be 
safely drawn. 

These patients were all operated upon during the years from 1931 to 1947 
(August) by one operator in the same hospital with only slight variations in 
technique. IMost of them form a part of the larger group which has been re- 
cently reported from our clinic by Dr. Zeph B. Campbell.® They represent 
results obtained during the period as a novitiate as well as during the more 
mature phase of operative experience. The most important variables which have 
occurred in this series have been a gradual improvement in the preoperative 
preparation of the patient and perfection of operative technique, more frequent 
employment of blood or plasma, and the addition of the antibiotics. Sodium 
Pentothal as a means of induction has been the only important change in anes- 
thesia. 

For comparison, this series of patients lias been divided into six groups : 


1. Simple vaginal hysterectomy 129 

2. Vaginal hysterectomy with repair 249 

3. Vaginal hysterectomy hy morcellation 125 

4. A^aginal hysterectomy hy morcellation with repair 78 

5. A’^aginal hysterectomy wth removal of one or both adnexa 43 

6. Vaginal hysterectomy by morcellation and removal of one 

or both adnexa IG 

Total 640 


The various groups can be regrouped conveniently into two main di\a.sions 
of about equal numbers, 313 patients in whom no v^aginal repair was done and 
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cent. Since prolonged bleeding with its consequent anemia has been described 
as an important factor in thrombophlebitis and pulmonary’- embolism, it is note- 
worthy that no patient died as a result of embolism, although, in two patients, 
x-ray evidence indicated that small pulmonary embolic infarctions had occurred. 
Pulmonary embolism stands high among tlie causes of death in the reported cases 
following abdominal hysterectomy. 

Tabulated according to the usual morbidity standards with which we do 
not agree,® one hundred sixty-nine patients, or 26.4 per cent, were morbid. We 
agree with Jones and his co-workers® that morbidity figures would mean much 
more if they included only those conditions which complicate or delay the normal 
course of convalescence or are folloAved by symptom-producing sequelae. There 
were 610 days of morbidity in these 169 patients. The average morbid days 
were greater in those patients in whom vaginal repair was added to straight 
vaginal hysterectomy. This fact may be accounted for partially by the greater 
number of extensive prolapse cases that are included in this group. Morbidity 
was less in those patients subjected to vaginal morcellation of the uterus but 
proportionately more than in the remaining operative procedures. These figures 
for morbidity are rcfiected in the average days of hospital stay. However, a 
review of those patients operated upon since the advent of early ambulation 
indicate that these proportions may be changed in future studies. It is quite 
certain that the average hospital stay of 12.9 days will be appreciably and safely 
decreased. 

The only death that occurred in this series followed vaginal hysterectomy 
and repair in a multipara with rheumatic heart disease. Death resulted from 
an unrecognized small bowel obstruction caused by an adherent loop of ileum 
to the vault of the vagina. The clinical course was confused by the coincident 
cardiac sjunptoms. However, in retrospect, a review of this patient's clinical 
course leaves little or no excuse for failure in diagnosis of the obstruction and 
it should have been an easily prevented death. The mortality rate for this series 
of 640 cases then was 0.16 per cent, whicli is lower than the 0.32 per cent previ- 
ouslj'’ reported® for the larger group of which these patients are a part. Since 
the pathology in about one-third of these patients was as extensive as that used 
for the usual indications for alMominal removal, it would seem that a comparison 
of _ mortality rates with a like number of abdominal hysterectomies would be 
fair and suggestive. Compared with the rates reported from representative 
large clinics I think the answer is obvious; 2.4 per cent against 0.32 imr cent 
to 0.16 per cent. 

As one would expect, the greatest number (452), or 70 per cent of these 
uteri were removed from patients 40 years old or older. Many of those younger 
than 40 jmars, were operated upon for conditions other than vaginal hemorrhage 
such as painful adenomyomas, intrauterine fibroids, cervical strictures, rccurimit 
polyps, or as a method of sterilization and an integral part of pelvic floor repair. 
Three of them were operated upon for prolonged intractable bloody discharge 
following previous intrauterine radium Avliich had been given elsewhere foi' 
uterine bleeding. We believe that this entire group of women was treated moi'C 
conservatively and probably as safely, by vaginal hysterectomy than they would 
liave been by the widespread killing action of irradiation. 

In our opinion, castration irradiation for benign disease is one of the most 
destructive of gjmeeologic operations. All function is destroyed, leaving useless 
organs in which distressing sequelae or cancer may later develop. 

In summarizing the experience gained in operating upon the 640 p.'itienls 
reported above, avc believe that vaginal removal of the uterus by niorecllatiou 
is as safe as, and certainly more comfortable for the patient than, other 
of hv.stcrectomy. Judgment gained by experience in evaluating the accessibilil.v 
of tile important blood vessels, anterior and posterior eul-de-sac.s, and the com- 
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Cystitis occurred almost t^dce as frequently, however, in those patients 
subjected to morcellation of the uterus as in those in whom simple vaginal 
hysterectomy was performed. This fact, coupled with the increased frequency 
of cj'^stitis in vaginal hysterectomy without incision of the vaginal walls, sug- 
gests that it may be due to the mechanical manipulation of the tissue in the 
confined space of the vagina. We have limited the diagnosis of cystitis to those 
patients in whom elevated temperature or urinarj’- findings delayed the patients ’ 
normal recovery, or persisted until the postoperative office visit. Transient 
temperature elevations, urinary dysfunctions, and cellular reactions in the urine, 
we believe, are as much a normal reaction to the necessary operative trauma 
in vaginal surgery as is the postopei'ative leucocyte-laden serous vaginal dis- 
charge that occurs in almost every patient. We do not believe that they should 
be used as an argument against vaginal hysterectomy anj’- longer. Several of 
the persistent eases of cystitis were found to have bladder polyps, diverticula, 
or a coincidental urethritis and vaginitis. Subsequent treatment of these con- 
ditions improved or cured the urinary sjmiptoms. 

Delayed postoperative hemorrhage occurred more than twice as frequently 
in those patients requiring vaginal plastics. In four of the total of ten patients, 
the bleeding arose in the anterior or posterior vaginal incision, while, in the 
remainder, a small vessel in the corner of the vaginal cuff seemed to be the 
origin of the bleeding. In most instances, the edges of the incision were ividely 
separated, suggesting pressui'e from a previous hematoma or infection. _ Infec- 
tion seems to be the more probable since pelvic abscess occurred four times as 
often following repair as in those patients who were subjected to vaginal hys- 
terectomy alone. In previous years, attempts were made to control postoperative 
liemorrhage by packing the vagina tightly with cotton tampons. However, this 
occasionally placed undue tension on the vaginal incisions ^vith partial separation 
of the repair. More accurate hemostasis is now obtained by prompt resuture 
with a minimum of trauma to the previously repaired surrounding structures. 
In one instance, however, during resuture for bleeding which had occurred for 
the second time in the same patient, a rectovaginal fistula was produced. This 
fistula closed after fulguration of the fistulous tract and the patient has had no 
further difficulty. Accurate hemostasis following morcellation of the uterus is 
possible because postoperative bleeding occurred in only two patients on whom 
this procedure was carried out. In two instances, the postoperative bleeding 
occurred within twelve hours folloAving operation, indicating that primary 
suture was inadequate. The remainder occurred from five to twenty-one days 
postoperatively. The loss of blood was severe enough in three patients to require 
blood transfusion, although blood was given to several others as a prophylactic 
measure. 

Postoperative respiratory difficulties were about equally divided among the 
various groups. They have been less frequent than in a comparable group of 
laparotomies. This might be expected on account of freer ambulation and de- 
crease in splinting of the abdominal muscles by pain or 'abdominal supports 
following laparotomy. This fact may also help to explain the low incidence of 
thrombophlebitis. One such instance occurred following vaginal hysterectomy 
\vith repair, and the other followed morcellation of the uterus. As has been 
mentioned, we believe that preoperative eradication of foci of infection and 
blood transfusion are the more important factors in preventing this serious 
complication. 

A total of one hundred fifty transfusions were given, 94 before operation 
and 56 following operation. One patient entered the hospital for vaginal bleed- 
ing witli a hemoglobin reading of 6.5 Gm. She received five preoperative 500- 
c.c. blood transfusions, and two after operation. Twenty-five per cent of the 
entire group of patients entered the liospital with their hemoglobin below 70 pej' 
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cases. This complication I know no way to prevent, unless intramenstrual bleeding may give 
us a possible clue. The average hospital stay in this series was fourteen days. During the 
last year, this has been reduced to twelve and one-half days. Tliere was one death in our 
series. This patient died of cardiac decompensation. 

DR. RALPH A. REIS. — ^^Ve have heard the painstaking re%'iew of a series of cases with 
most excellent results. Once again I think we should be impressed with the value of vaginal 
hysterectomy. Vaginal liysterectomy is well established. It is nothing new. At Michael 
Reese Hospital, vaginal hj-sterectomy was done long before total abdominal hysterectomy was 
done, just as it was done elsewhere. At the present time at Michael Reese Hospital, our group 
is doing a little better than 60 per cent of all hysterectomies bj' the vaginal route and 40 per 
cent by the abdominal route. Likewise morcellation is nothing new. Pean employed morcella- 
tion in 1873. If you read Doyen, you will find that, in 1895, he described fourteen or fifteen 
methods of morcellation. I confess that we at Michael Reese Hospital have, on occasion, done 
morcellation as is done at St. Lulre’s Hospital and at Presbyterian. I wonder why the pro- 
Xronents of vaginal hysterectomy would need to defend the procedure. Nobody questions its 
value. No one should bring up the point which Dr. Edwards mentioned, that we must Icnow 
how to do hysterectomy before we discuss it. I would prefer to go on the assumption that 
those of us here now are equally competent to do vaginal as well as abdominal hysterectomy. 
I think each method lias its distinct and definite place. We believe that hysterectomy should 
be done by the vaginal route except when there is either definite malignancy or suspicion of 
it, when there has been previous pelvic surgery, when there is adnexal disease with fixation or 
fixation plus an adnexal mass that is large. It should be done vaginally e.xcept when tumors 
are intraligamentous or adherent. Finally, it should be done vaginally unless the uterine 
mass in toto is larger than that of a t^velvo to fourteen weeks ’ pregnancy. 

I should like to request of Dr. Allen, as I have previously of Dr. Campbell, not to com- 
l)aro the present-day statistics and their excellent results in vaginal h 3 'sterectomy with the 
older statistics for abdominal hysterectomj'. I question whether any major institution in 
this area shows a mortalitj’ rate of 2.4 per cent, i.e. one death for everj' forty abdominal 
hj’sterectomies. 

Recent statistics onlj' as far back as the beginning of 1946, disclose a first report of 
TjTono from the Ochsner Clinic. He lost one patient in 507 by the abdominal route, 0.2 
per cent. 

The next report is Feenej- of Dublin who lost one in 388, thiit is 0.25 per cent. 

The next is Siddall from Harper Hospital in Detroit. He lost one in 150, that is 0.76 
per cent. 

Finallj' from this Societ 3 ^, Danforth, Sr., at Evanston Hospital lost one in 250 and two 
in 500 reported, which is 0.4 per cent. 

Those figures are a long wa 3 ' from the 2.4 per cent we heard tonight that is being used 
in comparison with vaginal h 3 'sterectom 3 ’. 

Now let us consider the recent statistics for the vaginal hysterectomies. Campbell who 
has a large series had one in 310, which was 0.32 per cent. 

Falk, in New York, reported one in 500, 0.2 per cent. 

Allen who reports the best results, has one in 640, which is 0.16 per cent. 

I concede that there is a slight difrcrencc in the mortaIit 3 ' between abdominal and 
vaginal hi'st erect 01113 '. But there is not an 3 'thing like the marked ditTcrence that the essai’ist 
would lead us to believe. Dr. Leveiithal is anaU'/.ing comparable h 3 'stercctomics at Michael 
Reese Hospital at the prc.sent time. In several hundred h 3 'sterectomies performed vaginally 
and abdoniinall 3 ' for the same t 3 'pc of pafholog 3 ', there is no ditTerence in morbidit 3 ' and 
mortalitv. Actually, in the last several Inindrcd, there has been no death in either scries. 
I still maintain that h 3 'stcrcctom 3 ' b 3 ' either route has relatively precise indications. Large 
fibroids should be removed by the abdominal route. 

DR. A. F. L.-VSH. — I heartil 3 ' agree with Dr, Allen regarding vaginal h 3 'sierecl 01113 '. 1 
should like to .=how 3 'ou a safer method of doing morcellation without opening the uterine 
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ponent parts of the uterine tumor is more important than size alone. The post- 
operative morbidity, moi'tality, and complications, with the exception of cystitis, 
were less frequent in this group of patients than in those who required coin- 
cidental vaginal repair. 

Discussion 

DE. EUGENE A. EDWAEDS. — Certainly no gj-necologio staff is more qualified to 
report their experience ii-itli vaginal hysterectomy than is the group from Preshyterian Hos- 
pital. 

I believe Dr. Allen’s conclusion that vaginal hysterectomy ivith morcellation is a safe 
operative procedure is justified, as is evidenced by the good results he presents. However, we 
must remember that the operator of these cases is thoroughly trained in vaginal surgery, and 
j-ears of continuous doing has greatly added to his experience. I believe that vaginal hysterec- 
tomy ndtli morcellation is a safe procedure when performed by one who has had such training. 

Our experience is not as extensive as is reported in tliis series. We have performed 42 
morcellation operations in 570 operations, with complete success in all of them. 

I believe the simplest vaginal operation is the removal of a bleeding uterus from a nullip- 
ara. The next easiest vaginal hysterectomy is the removal of the fibroid, freely movable 
uterus approximately the size of a 3 or 3% months’ pregnancy by morcellation. The repair 
of the anterior and posterior vaginal walls in association with vaginal hysterectomy complicates 
the operation because of the much more extensive bleeding. Previous vaginal surgery, where 
a repair has been performed or where radium has been used, also greatly complicates the 
vaginal removal of the uterus. 

The removal of the fibroid uterus that extends to the umbilicus or above is probably 
best accomplished through an abdominal incision. However, an attempt should be made to 
remove tliis large a tumor by vagina, when associated with cystocele. I Imow of no way to 
cure a cystocele unless it is repaired vaginally. The removal of such a tumor may not seem 
possible; however, if an attempt is made, it is surprising how many times its removal is ac- 
complished. If, on the contrary, it is impossible to remove the tumor, the uterine arteries are 
tied off, the cystocele is dissected out and the hernia is repaired by suture to the uterosacral 
ligaments. Then the abdomen is opened and very easily the ovarian arteries are ligated and 
the uterus removed. 

There are certain indications and contraindications to vaginal removal of the uterus : 

1. The operator must be experienced in vaginal surgery. 

2. A correct diagnosis is most important. 

3. Intraligamentous fibroids and fibroids under the urinary bladder are best removed 
abdominally. 

4. Abdominal pain usually contraindicates vaginal hysterectomy. 

5. Intramenstrual bleeding usually complicates vaginal surgery. 

6. Endometriosis may or may not complicate vaginal hysterectomy. 

. 7. Ovarian tumors and carcinoma of the endometrium, except in the rare cases, con- 
traindicate vaginal surgery. 

Cystitis is also the most frequent complication in our series. However, in our experience, 
the repair of cystocele is the main factor in its etiology. In the 49 cases of cystitis, 41 had 
cystocele repair. We opened the urinary bladder five times, but each time it was detected, 
sutured primarily, and on no occasion did it influence the postoperative clinical course. We 
injured the ureter in two cases. 

Postoperative bleeding has occurred in our series nine times, once on the sixth post- 
operative day, the others from the ninth to the eighteenth postoperative days. Eesuture was 
necessary five times. Phlebitis occurred only once in our series. This was localized to a 
superficial vein and was of no serious consequence. There were no emboli in our series. 

Three times carcinoma of the endometrium was encountered. We now try to prevent 
this serious problem by curetting all cases. Sarcomatous degeneration was encountered in two 
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cavity. Occasionally 4vc find in older women a pyometra or carcinoma which had not been 
suspected. After the tying of the uterine arteries, the uterus is removed by shelling out the 
myometrium aroxind the uterine cavity, followed by turning out the remaining myometrial 
shell and usual removal. In carcinoma, there is danger of spillage and that is one of the 
objections to morcellation. After the uterine cavity is removed, the uterus can be further 
reduced in size by bisection. Further, I believe that in all women past 45, when the uterus 
comes out, the tubes and ovaries should come out, too. We do it quickly and regularh’ when 
wo do an abdominal hysterectomy and there is no reason why we should not do it vaginally. 

The next observation made regarding vaginal hysterectomy is that there are fewer 
ovarian cysts following vaginal hysterectomy than following abdominal hysterectomy. 

Regarding bladder disturbances, I think in many instances we have a paracystitis rather 
than a true cystitis. 

In spite of tlie fact that we have broad indications for vaginal hysterectomy, I do not 
Ixelicve in surgical acrobatics. There are many instances in which a woman has bowel symp- 
toms and the abdominal approach is necessary. Every once in a while, about once in two 
years, we meet a carcinoma of the rectosigmoid where neither the symixtoms nor the clinical 
findings pointed to it. There have been instances where the x-ray did not demonstrate car- 
cinoma and j-et there was a carcinoma in the rectosigmoid on opening tlie abdomen. It is, 
therefore, evident that our enthusiasm must be tempered by good judgment. 

DR. ALLEN (Closing). — I am glad Dr. Edwards agrees with the safety of morcellation 
because so many times, as I said in the opening of this paper and in the discussion at the 
clinical meeting, the younger men saj’ it is a stunt. I do not believe it is a stunt. We arc 
firmly convinced of its value. We are not the ones who are on the defensive. I do not think 
wo have to be on tlie defensive in a discussion of vaginal hysterectomy, especially from the 
standpoint of rapidity, increased safetj' to the patient, and comfort to the patient if notliing 
else, 

I quite agree with Dr. Edwards about the location of the tumor. Tumors that arc under 
the bladder, even if small, or immediately over the area of important blood vessels as they 
come into the side wall of the uterus are a contraindication often to cither vaginal removal 
or morcellation. If one cannot reach those vessels rather rapidly then we agree that the 
tumor should be removed abdominalh-. 

As far as statistics go, I would like to repeat a few that were reported in Dr. Camp- 
bell’s paper, in which we took figures from a comparable time not only in operative technique 
but the various adjuvants of safe surgery, blood plasma, antibiotics, and increased knowledge 
of surgical technique, and in which we derived a mortality rate of 2.5 per cent. These were 
taken from clinics here and other notable clinics. Smith reported 1,837 cases uith six deaths; 
Miller, 029 cases with 12 deaths; King, 537 cases with 5 deaths; Williams, 1,870 cases uith 
52 deaths; Mengert collected 1,925 cases with 38 deaths; Bryan, 842 cases; McDonald, 2 cases; 
Masson at the Mayo Clinic, 2,184 cases ndth 21 deaths, Dannreuther, 425 cases with 9 deaths. 
Wo reported at that time a comparable series of 898 cases with 10 deaths. Tliis report I made 
tonight goes back to when I began to operate. If I were to take oft the earlier cases there 
would have been no mortality. I do not think it is a fair thing to compare this last year of 
anybody's series with a period of IG years back. I think you have to take a long period of 
observations to make it fair. When you do that you will find thafvaginal hj’stercctomy carries 
a lower mortality and certainli' more comfort to the patient. 

I am interested in Dr. Lash’s description of morcellation, particularly in cases of car- 
cinoma. I tried to bring out by reporting these five cases that we encountered the risk in 
morcellation with carcinoma. We have been lucky enough in having no sarcomas either in 
this group or the last one. One of these patients I did know had a carcinoma but I do not 
think vaginal hysterectomy or morcellation is the treatment for carcinoma. I tried to find 
out in how many cases we started to do vaginal hysterectomy not suspecting, or only slightly 
suspecting, that it uas a careiiiorn.a, then introducing radium, and later operating on the 
patient by the abdominal route. I would like to know how man 3 ' cases arc operated upon bj* 
abdominal h\-stereciomy without previous dilatation and curettage and carcinoma of the boil.v 
of the uterus is not found until the pathologic sections come back from the laboratory. I 
believe there are a considerable number. 
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Results 

In an analysis of this type, the following procedure was followed. The first 
day of menstruation was designated as daj’- zero (0) and each day preceding 
the onset of menstruation as -1, -2, etc. ; in that way, since the ovulation — ^men- 
struation interval is relatively constant, any deviation from this Avould l^e 
brought out. 

Fig. 1 . — Using the records of H. K. and E. K., the intermenstrual interval is sliovii. 
The consistency of the interval can be noted. During the first year, perhaps they are not 
quite as consistent as those during the second and third years, but the difference does not 
seem to be appreciable. 

Fig. 2 . — ^Using the records of II. K., a frequency distribution curve vms made com- 
paring Tvaking and bedtime temperatures for a period of three years. It demonstrates 
the frequency with which temperatures of 97° F. to 98° F. and 98° F. to 99° F. occur. 
Although the waking temperatures are somewhat more consistent, both .show the charac- 
teristic changes. 

Fig. S . — ^In each subject, the first three years after the menarche was divided into 
approximately j’early intervals. The waking temperatures reveal a pattern during the 
first year which is considerably different from the second and third years, the latter two 
showing a striking similarity to each other. This is true in both subjects. During tlie 
first year, there is no sharp break in the temperature curve at the approximate time of 
ovulation. In the second and third year.s, there is a sharp break in the temperature curve 
at the expected time of ovulation. The break in temperature is very consistent in each 
of the subjects. The pattern is established after 12 months in H. K. and 18 months in 
E. K. The break occurred in H. K. on day -15, while in E. K. on day -10. The first 
jmar's records in both subjects show a gradual rise beginning at the estimated time of 
ovulation, which eventually approaches the level of the second and third years, but instead 
of the majority of the rise taking place over a period of 48 hours, as is usual in the adult, 
it takes a period of seven to eight days. This is constant in both subjects studied and 
the records of the individual months bring this out even more clearly. The curve is not 
one of averaging the typical curve of ovulation with the classical anovulatory curve, but 
is typical in itself, namely, a gradual rise in temperature over a period of a week starting 
at the estimated time of ovulation. 

Fig. 4 . — To bring this out in graphic form, the following analysis was made. In H. F. 
the average temperature of days -21 to -14 was compared to days -14 to -7. This was 
done each month for a period of three years to demonstrate that during the first nine 
recorded periods the average temperature before and after the expected time of ovulation 
was approximately the same. The pattern changed abruptly about one 3 ’ear after the 
menarche. 'Whon days -21 to -14 were compared to days -7 to -1, the full nature of the 
curve is brought out, nameh', the similarit.v of the pre-menstnml week in all three years. 
This tj'pc of analysis also brings out the occurrence of the classical anovulatory cycles. 
This is now being studied to trj- to determine a sen.soiinl frequenej', if aiij-. 

Fig. 5 . — ^.iVnother attempt at the graphic presentation of the genesis of the tj’pical ovula- 
tion curve was tried but with onlj' a moderate degree of success. Using the records of 
H. Iv., each four-month interval was treated as a unit, and the charts shown arc the fre- 
quency, in percentage, with which temperatures of 97° F. to 98° F. (white) and 98° F. 
to 99° F. (black) occur and the daj* in the cj-cle that thej' appear. It is obvious from 
Fig. 3 that, in this subject, a progesterone effect is probablj- associated with a temperature 
over 98° F. It can be noted that during the first four recorded periods there is a scarcity 
of temperatures over 98° F., and when they' do occur the majority are grouped during the 
eight dav’S preceding the onset of menstruation. When the next four months are treated 
in the same way, we find a much higher percentage of temperature.s over 98° F. and the 
majority' occur during the ten days preceding menstruation. During the next fou:-moiith 
interval the majority occur during the thirteen days preceding menstruation. Hy Ihi-*- 
time the adult pattern is estaldished and the following two years are remarkably similar. 



THE RELATIONSHIP OF ADOLESCENT MENSTRUATION TO 
BODY TEMPERATURE AND STERILITY- 

Norman R. Cooperjian, Ph.D., M.D., Chicago, III. 

(From the Department of Obstetrics and Gynecology, Michael Feese Hospital) 

T he relative infertility of women for a variable period of time after the 
onset of menstruation has been i-eeorded in the- literature for centuries. 
Most of the early reports were made by ethnologists rather than the medical 
profession, but the earliest recorded reference to this subject was made by the 
Hindu physician Susruta in 500 b.c. He stated, "If a man under 25 years 
deposit his germ in a woman younger than 16 3 ’’ears, it will most likely die in 
the womb . . . even if it is born alive it will die soon, or he ^vill be weakty as 
long as he lives.” In more recent times medical observers have noted that 
although sexual intercourse is promiscuous among the natives of South Aus- 
tralia, Melanesia, New Hebrides, the Luzon section of the Philippines, and parts 
of India, pregnanej'- as a rule does not occur until several years after the me- 
narche. There is no knovm use of contraceptives in these particular groups and 
the ‘ ‘ abortive herbs ’ ’ which are used bj’’ some have been investigated and found 
to be totally ineffective. In many of these groups there is no understanding 
of the relationship of intercourse to conception. In recent years a great deal 
of experimentation has been carried out on animals to determine the nature of 
this sterile period. The association of nidation and the elaboration of proges- 
terone has been demonstrated in lower animals. In monkeys the early periods 
were found to be extremely irregular, and thought to be anovulatory. Hartman 
feels that each month the ovary produces larger and larger follicles until such 
time as they no longer degenerate, but go on to o^^llation. He also found a lack 
of luteinization during the early months of menstruation and when pregnancj^ 
did result there was a high incidence of abortions. In the chimpanzee the sterile 
period was found to be about one j^ear after tlie menarehe even in those females 
which were caged with a male before the onset of menstruation. 

Procedure 

Tlie subjects used in the present stud^' were the daughters of a university 
professor. Both girls were asked to take their temperatures before gomg to bed 
and again before getting out of bed in the morning (5 minute oral temperatures 
were used). Both subjects started recording their temperatures .shortty after 
the menarehe. In one (H. K.), it was started after her second menstrual period, 
at the age of 12 j’-ears 6 months, and has been continued to the present time — a 
period of 6 j^ears. In the other (E. K.), the records were started after seven 
periods, at the age of 12 j^ears 2 months, and are stiU lieing continued at the 
present time — a period of four j^ears. The temperatures, as indicated above, 
have been taken t^vice daity during this entire period, except for brief inteiwals 
of illness. This is a study of the first three j'ears of temperatures correlated 
with the menstrual flow. 

♦Presented at a meeting of the Chicago Gynecological Society, Dec. 19, 19-17. 
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years studied. If the accepted explanation is correct, namely, that the tem- 
perature rise is due to the action of progesterone, closely associated with ovu- 
lation, it follows that the prenubile ^voman either ovulates and forms a poorly 
functioning corpus luteum, or luteinization of the theca and granulosa cells 
follows the degeneration of the formed follicle. Regardless of which explanation 
is correct, the functional result is sterility. 

Browne and Venning demonstrated in their studies on corpus luteum func- 
tion that if chorionic gonadotropin is given in daily doses of 1,000 international 
units in the early part of the luteal phase, there is an increase in estrogenic 
excretion, the pregnandiol excretion is prolonged and the endometrial biopsies 
show histologic changes similar to early pregnancy. 

Abarhanel, in correlating several hundred endometrial biopsies wdth basal 
body temperature curves, reveals that on the whole the classically defined di- 
phasic basal body temperature is associated with ovulation as witnessed by con- 
ception and a fullj'- developed secretory endometrium. On the other hand, a 
study of various aberrations revealed a secretory endometrium of the so-called 
mixed type or immature progestation phase (days 19 to 22 of a 28-day cycle) 
wfiien taken on the first day of menses. In these instances, the basal body tem- 
peratures were either irregular or flat. 

The temperature curve of the pubescent is rather characteristic and as con- 
sistent as the o\Tilatory or classical anovulatory curve. This type of curve is 
one frequently seen in the sterile adult. I should like to designate this as the 
intermediate temperature curve. The sterile adult wuth this type of curve may 
very well be one w^hose ovaries are still functioning in the adolescent manner. 
Much more w^ork wall have to be done to test the validity of the last remark. If 
the pubescent temperature curve observed in the adult indicates luteinization of 
the developed follicle without ovulation, then there appears to be no rational 
therapeutic approach as yet. However, if this curve represents ovulation with 
an associated defective corpus luteum function then therapy might be directed 
toward stimulation of corpus luteum function or the substitution of corpus 
luteum hormones. 

Summary and Conclusion 

The use of evening oral temperatures, if properly taken, can be used in the 
study of sterility. This, of course, could be combined with walring temperatures 
during the expected time of ovulation. 

I believe the results of this study give a physiologic basis for the old obser- 
vations of relative infertility in the female for a period of time after the onset 
of the meiiarche. As to wliether body maturity also plays a role to extend this 
time interval is yet to be determined. 

For a period of twelve to eighteen months after the menarche in the sub- 
jects studied, a characteristic temperature curve is e^Ident. This is different 
from the mature type, as well as the classical anovulatory type. I should like to 
designate this steplike ciuwe as the pubescent temperature curve. It has been 
suggested that w%en this type of curve is found in the sterile adult, corrective 
measures-may be used, if the underlying cause is an immature attempt at corpus 
luteum function rather than lack of ovulation. 
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steplike nature. The periods of elevated temperatures increase and the break becomes 
sharper. This is brought out more clearly "when one compares the early recorded tem- 
peratures to those taken during the second and third year. During the latter period, 
except for an occasional anovulatorjr curve, they are of the mature pattern. 

Discussion 

The postnieiiarcliial stages in a woman’s life may be divided into four 
periods. The period of puberty, the period of nubility, the period of maturity, 
and the period of senility. The period of nubility is that interval between 
puberty and maturity when the female is capable of procreation without appre- 
ciable danger to herself or her offspring. During this period, not only must 
ovulation be present, but the elaboration of progesterone must occur in sufficient 
amounts and early enough to insure nidation. The interval between puberty 
and nubility can be referred to as the adolescent sterility period. 

As to the similarity of waldng and bedtime temperatures, one may find it 
much more convenient for the patient to take the bedtime temperature. Al- 
though the bedtime temperature is not quite as consistent as the waldng tem- 
perature, with proper understanding on the part of the patient it can be used 
effectively in the study of sterility. To avoid hot or cold drinks just before 
taldng one’s temperature is not a chore and if bedtime is variable the tempera- 
ture could be taken at a definite hour each night. I feel that, in the study of 
sterility, during the week before the estimated time of ovulation, both waking 
and bedtime temperatures should be taken, for in that way an evening shift in 
temperature could be twelve hours closer to the time of ovulation. 

Kectal, vaginal, and oral temperatures have been used in studies of this 
sort, and I believe it has been demonstrated conclusively that when two types 
were taken simultaneously in the same subject, the results were identical. Dr. 
Kleitman, a recognized authority on the role of body temperature in physio- 
logical processes, has advocated the use of oral temperatures in these studies for 
a long time. Nieburgs demonstrated the identical nature of oral and vaginal 
temperatures in a sterility study. He also showed that the use of estrogens 
during the first half of the cycle in girls vdio had irregular infrequent periods 
tended to bring about the characteristic diphasic temperature curve. 

The iutermenstrual interval shows a remarkable degree of consistenc 3 ^ The 
interval between the first and second period not shown on Pig. 1 being the excep- 
tion, for in both subjects it was appreciably longer than any of the subsequent 
periods. The consistency is quite in contrast to the results obtained by Hartman 
using monkeys. 

The thermogenic effect of progesterone has been adequatelj'- demonstrated 
by many investigators. Barton and Weisner used progesterone in oil (5 to 15 
mg.) daily, which caused a slight but persistent rise in waldng temperature. 
When progesterone crystals were used, 3.5 mg. per c.e. (2 x 10® crystals), the 
waldng temperature was elevated within twenty-four hours and a distinct 
diphasic curve was obtained by three injections. This cuiwe resembled the usual 
curve associated with ovulation. 

This material demonstrates that the temperature curve for approximately 
12 to 18 months after the menarche is different from that of the subsequent 
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In general, it can be said that the estrogenic phase of the normal cycle is associated 
with a low level of the temperature and the luteal phase with an elevated level. The rise 
in the temperature about the middle of the average 27- to 31-day cycle occurs coinciden- 
tally with ovulation. The exact time of ovulation is still debatable; however, we have 
recently provided some evidence that it may often occur after the low level has been 
reached prior to the ovulatory rise, and as the rise is taking place. We have recently 
reported a group of women who conceived during the period when they were following 
ovarian activity by basal temperatures and, in at least one of every three, the fruitful 
coitus occurred simultaneously with the ovulatory rise. Gruelich removed corpora lutea 
from .women during the period of transition from the estrogenic to the luteal phase in the 
temperature curve and found ovulation to have taken place during the rise. 

We recentlj' reported the artificial production of typical temperature curves in young 
women in whom the ovaries were removed for disease of the pelvic organs and in women 
with complete ovarian failure. Estrogens administered provoked no change in the level 
of the temperature but the introduction of progesterone was followed by a prompt rise in 
the level and its maintenance during the period of administration of this progestational 
hormone. These experiments provided further data as to the hormonal mechanism of these 
temperature fluctuations in women. 

DE. PHILIP P. SCHNEIDEE. — This presentation has been particularly interesting 
to me, and quite stimulating. Dr. Coopernian has approached it from the angle of tem- 
perature change. He has brought out certain points that I think are very significant. In 
a considerable experience with endocrine therapy I have become convinced that pro- 
gesterone is the secondary hormone of the ovary, and that estrogen is the primary one. 
The reason that these fertility cycles occur in patterns is distinctly due to the estrogen. 

I would like to cite one case. 

I saw a patient in September, 1935, who had come into the hospital originally in 
June, having missed her period by five days, and started hemorrhaging. The diagnosis of 
incomplete abortion was made. She was curetted, and instead of decidual tissue, a cystic 
glandular hyperplasia was found. We are all aware of the dictum that glandular hyper- 
plasia is due to the unopposed action of estrogen. After curettage and the microscopic 
diagnosis, the patient was placed on antuitrin S, according to the suggestions of Novak. 
Five or six weeks later she was brought into the hospital again, hemorrhaging. She was 
curetted again, with the same findings of cystic glandular hyperplasia. Following her 
second curettage, she was placed on progesterone, with the same result, that in five or six 
weeks, bleeding again started. The patient was a woman of 32, with two children, and 
with a normal-sized uterus. Hj'sterectomj' was contemplated at this time. This was not 
carried out, and at my suggestion the patient was put on estrogenic therapy, with the 
result that the bleeding stopped within ten to twelve days. 

Approximately six weeks after the bleeding stopped, a biopsy was taken and an 
endometrium was found that was still slightly C3'Stic, but beginning to simulate a pro- 
liferative endometrium. Three weeks later, after continued estrogenic therapy, a period 
occurred. Twenty-eight days later, another period occurred, starting abruptly, lasting four 
daj's, and stopping abruptty. Preceding the third menstrual period, an endometrial biopsy 
was taken and secretoyy endometrium wms found, demonstrating that ovulation had oc- 
curred. This had all occurred as a result of e.strogenic therapy only. On the basis of 
supplying estrogenic substance, a normal menstrual cj'clc was produced. 

On checking the patient two years later, it was found that pregnancy' had occurred 
within three or four months after the last biopsy was taken. Patient went through the 
pregnancy uneventfullj^, and delivered a normal child at term. Within six or eight weeks 
after delivery, the same continuous excessive bleeding occurred, and a vaginal hj'sterec- 
tomv was doiie. On checking the tissue and the laboratorj' report, it was found that the 
uterus had been normal in size, with no abnormality except the cystic glandular hj-per- 
plasia. This evidence would seem to indicate that undoubtedly the anovulatory bleeding 
occurring in adolescent girls is possibly also due to a deficient supply of estrogenic sub- 
stance by the ovaries. 
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Discussion 

DR. JOHN W. HUFFMAN. — A woman’s life is commonly divided into childhood, 
adolescence, maturity, postmaturity, and senility. Childhood and adolescence are stages in 
development. Adolescence is properly subdivided into two phases, the first, one of adoles- 
cent steriltiy during which menstruation without ovulation occurs, the second, one in which, 
although sexual growth is continuing, conception and reproduction are possible. It has 
been well demonstrated (Montagu’s monograph, "Adolescent Sterility,” brings together 
most of the source material) that in most mammals puberty and the power to procreate 
are not synchronous events but that puberty is separated from fecundity by a considerable 
interval of time during which the individual is functionally sterile. 

Dr. Cooperman’s observations are interesting additional evidence substantiating the 
presence of a period of adolescent sterility. He is to be congratulated on the cooperation 
of his young co-workers. It must have taken much effort to maintain the interest of these 
young persons in a scientific project over a period of six years; I sincerelj’’ envy their 
parents their control over their adolescent offspring. I wish that Dr. Cooperman had 
records of many more subjects for it is well known that all chronologically adolescent girls 
are not sterile. There are many authenticated case records of pregnancy occurring immedi- 
ately after puberty, and sometimes in these individuals puberty has occurred at an ex- 
tremety early age. There is no question but that most women are incapable of conception 
for some months after the onset of menstruation but the variability in human beings, due 
to the differences in developmental age, is so great that conclusions drawn from only two 
subjects cannot help being subject to question. 

There is general acceptance of the belief that certain changes in a woman’s basal tem- 
perature are indicative of ovulation. I have not been as fortunate in obtaining satis- 
factory results with basal temperature charts as have many of those reporting in the 
literature. It is exceptional for me to see a typical ovulatory or anovulatory curve. Most 
of the charts patients bring to me are either similar to the ones Dr. Cooperman has desig- 
nated as adolescent curves or else are so irregular that, while a cyclic rise and fall in 
temperature can be made out, the fluctuations are not regular nor clean-cut enough to 
foretell the date of ovulation. 

The temperature curves are valuable when they give concrete evidence of ovulation. 
I shall continue to use thein because of the occasional one that is helpful. 

DR. M. EDWARD DAVIS. — ^We have had considerable experience with the use of 
bodj-- basal temperature records in the endocrine and sterility clinic and have found it a 
verj' useful tool for the study of ovarian activity. In a recent study of over 500 tem- 
perature graphs prepared by these patients, at least three of every four provided useful 
information. A few patients lead very irregular lives, working, eating, and sleeping at 
o6d hours, so that these abnormal physical, metabolic, and nervous stimuli mask the 
hormonal control of basal temperature fluctuations. 
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Results 

Fig. 1 summarizes the results in these 164 eases of toxemias of pregnancy. 

In the first group there are 75 hypertensive toxemia patients, in most of 
whom capillary fragility was determined once. A few were studied from two 
to five times during their pregnancy and early postpartum period. The group 
is subdivided into “mild” and “severe” hypertensive, depending upon their 
blood pressure, laboratory and clinical findings. Fifty-four were classified as 


CAPIllARY FRAGIIITY 
IN TOXEMIAS OF PREGNANCY 



Fig. 1. 


mild hypertensive; of this group, 29.6 per cent showed abnormal capillary 
fragility, 20.4 per cent of which were borderline, and 9.2 per cent definitely 
abnormal. In the severe hypertensive group of 21 cases, 42.3 per cent showed 
abnormal capillary fragility, of which 23.8 per cent were borderline and 18.5 
per cent definitely abnormal. For the entire group, mild and severe, the total 
per cent of abnormal capillary resistance was 33.3 per cent. This is higher 
than the percentage reported by other investigators. Pregnancy might be a 
contributing factor, since some of the patients were normal to start with and 
the capillary resistance became abnormal as the gestation advanced. This 
brings out another point, that is, although in the severe liypertensive group the 
nercentage was higher, abnormal fragility does not depend on the duration and 
the severitv of the hypertension as Griffith has pointed out. Among the patients 
who showed normal' capillary resistance, some had a liistory of hypertension of 
long duration On the other hand, among the group that showed abnormal 




CAPILLARY FRAGILITY AND THE USE OF RUTIN IN TOXEMIAS OF 

PREGNANCY- 

W. J. Dieckmank, M.D., Z. Aicbasli, M.D., and G. T, Aragon, M.D., 

Chicago, Ilo. 

(From ihe Department of Obstetrics and. Gynecology of The University of Chicago and The 

Chicago Lying-in Dospitdl) 

R ecent studies on lij^pertensive patients have shown that approximately 
18 per cent of them have an abnormal capillary fragility d* - We are 
interested in this condition because hypertension of varying degrees is found 
in over 8 per cent of our iircgnant patients (pi'e-oelampsia, eclampsia, essential 
hypertension, and nephritis).^ Approximately two-thirds of the patients who 
have an abruptio placentae before labor have an essential hypertension and, since 
the disease is characterized b.y the extravasation of blood between muscle fibers 
and beneath the visceral and parietal peritoneum, we wish to know if the 
primary hemorrhage is related to an abnormal capillary fragility. If the latter 
were found to be present, prophylactic treatment with rutin would be indicated. 

Rutin, a rhamno-glucoside of quercetin, is a flavon derivative and its 
formula is very much like hesperidin. Hesperidin has been shown by Szent- 
Gyorgyi,^ and later by Scarborough," to have a beneficial effect on abnormal 
capillary fragility and since then has been used on such cases. A number of 
investigators have reported on the efficacy of rutin since Griffith" reported on 
14 eases in 1944. This substance seems to be most promising in the treatment 
of increased capillary fragility,®’ ® in the thiocyanate therapy of hypertensive 
patients,^’ " in the hereditary hemorrhagic telangiectasia and in pulmonary and 
gastrointestinal bleeding of unknown origin,"’ ® and perhaps in allergy,"’ ® 
Rutin is preferred to hesperidin because it is more effective in smaller doses 
and so far no toxic symptom has been noted in laboratory animals or in patients. 

Material and Method 

_ A total of 164 cases of toxemias of pregnancy have been studied. In these 
patients both the positive pressure, Gothlin’s Index,^®’ ^ and the negative pres- 
sure, Heeht-Dalldorf”’ tests were used. In normal individuals, the Gothlin’s 
Index varies between 0 to 8 petechiae, 13 or more is considered abnormal, 9 to 
12 is taken as borderline but still belongs to the abnormal group. In the Hecht- 
Dalldorf test, one or two petechiae at a certain negative pressure is considered 
the capillary resistance of that individual. One or two petechiae with a nega- 
tive pressure of 20 to 25 cm. of mercury is considered normal. 

In a high percentage of the eases, the two tests gave parallel results. _ In 
a few instances, the negative pressure test showed abnormal while Gothlin’s 
Index was still in normal ranges. When capillary fragility was determined at 
^ ^ater date on the same patients, both tests were found abnormal. 
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fragility was still normal. At 27 weeks, the patient came in with vaginal bleeding and 
delivered a stillborn baby. On admission, the capillary fragility was normal. On her post- 
partum visit seven weeks later, the capillaiy resistance was still normal. 

Thirteen pregnant women with abnormal capillary fragility were given rutin. The 
patients were started nuth 20 mg. of I'utin three times a day and the fragility determined at 
intervals of three weeks. If no improvement was noted at the end of the first three weeks, 
the dose was .doubled. After the capillaiy fi agility index returns to normal ranges, tlic 
patients take 20 mg. three times a day until delivery. In pregnant hypertensive patients 
whose capillary fragility is abnormal, 60 mg. of rutin a day is insufficient, since in almost 
every case, the dose had to be increased to 120 mg. per day. No toxic symptoms were observed 
with the amounts given. A few patients were given ascorbic acid in conjunction with rutin. 
We were unable to demonstrate any vitamin C deficiency in toxemias of pregnancy.is 


MG 256)51 Hypertension 



Fie. 3. 


Of the 13 patients, two have not delivered. Twelve patients gave fair to good results. 
Fig. 3 is illustrative of one of these patients. 

Q^gj; 2 , ^ 2 ^ 1 . G., No. 250151, a 42-year-old para vii, gravida viii, had hypertension with 

her last pregnancy in 1941. During this pregnancy, her blood pressure ranged between 
148/84 and 190/100, proteinuria of 0..38 grams per 24-hour period and edema one plus. At 
27 weeks’ gestation, the capillary fragility showed marked abnormality. The patient was put 
on rutin 20 mg. three times a day. Two weeks later another determination was done and 
the index was still high. Rutin was increa.^cd to 40 mg. three times a day. At 31 weeks’ 
gestation the capillary resistance was normal ami riitin uas reduced to GO mg. per day. 
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capillary fragility, the blood pressure rise appeared in the latter part of the 
pregnancy. In this group, there were four patients with hjTpertensive enceph- 
alopathy, three of whom had a cerebral hemorrhage. The capillary fragility 
was borderline in two cases and normal in one. The fourth patient with clinical 
evidence of vascular spasm of the cerebral vessels had normal capillary fragility. 


SH 394031 Hypertension 
Age 25 PI G2 



Pig. 2. — Gothlin scale indicates the sum of the number of petechiae occurring at 35 mm. 
u pressure multiplied by two, and the additional number occurring at 50 mm. The 

Hecht-Daldorf scale indicates the negative pressure in centimeters of mercury at which 
petechiae first appear. 


The second group of patients had pre-eclampsia. A total of 63 patients 
was studied, of these 49 had mild pre-eclampsia and the remaining 14 were 
severe cases. In the former group, three patients showed abnormal fragility, 
5.3 per cent, but two of these patients had low cell volumes of 25 and 29 per 
cent on the day of the test. In Fig. 1 it is demonstrated that as high as 35 per 
cent of patients with anemia have abnormal capillary fragility. If this is taken 
into consideration, only one patient has an abnormal capillary resistance. This 
patient might have been hypertensive rather than pre-eclamptic. The rationale 
for this reasoning is the observations in the severe pre-eclampsia and eclampsia. 
None of the fourteen severe pre-eclamptics and the six eclamptics studied showed 
abnormal capillary resistance. 

Twenty eases of abruptio placentae of varying severity have been studied. 
Only two patients, loiown hj^pertensives, showed borderline fragility. One of 
these cases is illustrated in Fig. 2. 

This patient (H. S.), No. 394031, a known hypertensive, iia.d borderline fragility at 14 
gestation. She was given 20 mg. rutin three times a day. At 22 weeks’ gestation, 
her capillary resistance was normal and she was taken off rutin. At 26 weeks, the capillarj’ 
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Thirty-three per cent of the patients who we thought had essential hyper- 
tension in pregnancy had an increased capillary fragility. The duration or the 
severity of the hypertension seemed to be of no significance. Pregnancy seemed 
to accentuate capillary fragility, possibly because of the relative or absolute 
anemia. 

Capillary fragility was not increased in patients who were tliought to have 
preeclampsia, if the anemia was excluded. 

Abruptio placentae does not seem to be associated with an abnormal capil- 
lary fragility. 

Rutin was used in 13 patients, in 12 of whom it was found efficacious in 
reducing the increased capillary fragility. 
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Ton days later, the index was borderline with Gothlin and normal with Hecht-Dalldorf tests. 
At 34 Aveeks, the iwegnancy was terminated by cesarean section, the patient delivering a 
2,145 Gm. male infant. After delivery, no more rutin was administered. Eight days post 
partum, the Gothlin’s Index Avas normal and the llecht-Dalldorf test abnormal. At six and 
ten Aveeks post partum, the capillary fragility Avas found abnormal Avith both tests. 

One patient not onty did not respond but actually became worse in spite 
of the rutin. 

Case 2. — P., No. 411478, a 21-ycar-old i^ara 0, gravida i, Avas first seen at 17 weeks’ 
gestation. Clinical and laboratory findings Averc normal and the patient Avas placed on 
routine prenatal care. On her next visit, the blood pressure Avas 150/94. At 23 Aveeks’ 
gestation, the capillary fragility Avas normal Avith Gdthlin’s Index and abnormal Avith the 
llecht-Dalldorf test. At 33 Aveeks’ gestation, the capillary fragility Avas borderline and the 
patient was gmn 120 mg. of rutin daily. At 30 AA’ceks, the fragility Avas definitely abnormal. 

W P 41M48 Hypertension 
Age 21 P 0 G1 



Fie. 4. 

Vitamin G aa'us also administered. At 37 AA’eeks, the patient ’.s blood pres.sure Avas 174/92, 
and her capillary resistance very much loAvercd. Both rutin and vitamin C Avere increased 
to 200 mg. a day, but tAA’o days later the patient Avent into labor and deliA-ered a live female 
infant of 2,89.5 Gm. The capillary fragilitiy Avas determined during the early postpartum 
period and Avas found abnormal. Pig. 4 illustrates the results in this patient. In this in- 
stance, rutin at the dose given had no effect. 

Summary 

The capillary fragility, using both the po.sitive and negatit'e pres.sure tests, 
has been studied in 164 cases of toxemia of pregnancy. 
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COMBINED EXTRAUTERINE AND INTRAUTERINE PREGNANCY 


John P. Michaels, M.S., M.D., Orlando, Florida 

(From the Departments of Ohstetrics and Gynecology, Tnlane University of Louisiana School 
of Medicine and Division of Ohstetrics and Gynecology, Tnlane Unit, Charity Hospital 

of Louisiana at N^ew Orleans) 

C OMBINED extraiit Grille and intrauterine pregnancy is an uin^aDoiistetric 
complication. It is well to keep in mind the difference^.between combined 
and compound extrauterine and intrauterine iiregnaney." "The former connotes 
the existence of simultaneous pregnancies, whereas the latter term refers to the 
superimposing of an intrauterine pregnancy on a previously existing extra- 
uterine pregnancy, usually a lithopedion. 

Duverncy,^ in T708, is generally credited with the first description of the 
combined type. Since this observation, several eases have been reported. A 
survey of the literature calls one’s attention to the confusion in proper classi- 
fication and overlapping of collected case reports. In 1940, Bernstein,® exclud- 
ing the obvious compound type, collected 294 authentic cases. Ludwig® reviewed 
the literature through 1938 and reported a total of 352 eases. He did not, 
however, differentiate between combined and compound types. Mitra,** in 1940, 
stated that there had been not more than 304 cases of combined extra- and 
intrauterine pregnancy reported in the world literature. Studdiford and Speck,® 
in 1944, found 18 cases not included by Mitra and by combining these figures 
arrived at a total of 322 eases (they apparently did not include Mitra ’s two 
cases) . 

A review of the literature from the time of Studdiford and Speck’s report 
in 1944 through October, 1947 reveals thirteen instances of combined extra- 
uterine and intrauterine pregnancy To these, I wish to add one case of my 
own, and three other previously unreported cases from the Charity Hospital of 
Louisiana at New Orleans. This brings the total number of reported combined 
pregnancies to 341. 

The 17 cases included in this paper were productive of nine living children 
born near or at term. In one instance, both the intrauterine and extrauterine 
fetuses were delivered living. There was one maternal death. 

The patients who have lieen carried to term are not numerous. Gemmell 
and i\Iurray^® collected 81 cases which terminated in living fetuses. Morse,®” in 
1939, reported that there Avere 86 patients (including his own) who went to term 
and Avho were delivered of living babies. 

The treatment of this condition is surgical, the majority of cases coming to 
the surgeon ’s attention early in pregnancy because of tubal abortion or rupture. 
It is in this type of case that the intrauterine pregnancy has the most favorable 
outcome. Unfortunately, the correct preoperative diagnosis is made in only four 
per cent to 9.3 per cent of cases.®^ When a diagnosis of a combined pregnancy 
is established or even suspected at operation, every precaution should be exer- 
cised to preserve the intrauterine pregnancy, especially if a single corpus luteum 
is excised. Several cases are on record Avhere the extrauterine pregnancy lias 
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larged to the size of a three months’ pregnancy and the author believed he could palpate 
a fetus within the uterine wall. Despite the presence of a corpus luteum in the right ovary, 
a right salpingo-oophorectomy was deemed necessary because the presence of adhesions and 
friable tissue precluded the possibility of salvaging the ovary. 

Pathologic Eepoi-t . — Tube contains clotted blood and placental tissue. Ovary contains 
corpus luteum and few follicular cysts. 

The patient was placed on progesterone, stilbestrol, vitamin E, and thyroid postopera- 
tively. Convalescence was uneventful. Sutures were removed on the tenth postoperative day. 

Follow Up . — June 6, 1947: Uterus enlarged to a tliree and a half or four montlis’ 
pregnancy. No cramps or bleeding. July 25, 1947; History of twins on both sides of the 
family. Blood pressure 128/80, weight 120 pounds. Vertex right occipitoanterior, fetal 
heart tones 150 right lower quadrant. Pelvic: intraspinoiis 20 cm., intercrestal 23 cm., 
external conjugate 17.5 cm., diagonal conjugate 11.5 cm., conjugata vera 10 cm., sacrum 
curved, transverse outlet 8 cm., posterior sagittal outlet 7.5 cm. Impression, generall}' con- 
tracted pelvis, borderline. 

On Oct. 14, 1947, patient Avas readmitted to the hospital because of signs and symptoms 
of mild toxemia of pregnancy. She responded Avell to bed rest, ammonium chloride, and mild 
sedation. Hematocrit Avas 28. Sickling preparation negatjA'e in twenty-four hours. Blood urea 
nitrogen 6.3. Serum proteins 6.51. Kline and Kolmer tests were negath-e. Rh positiA’e, type 
O. On Nov. 3, 1947, a transfusion of 500 c.c. of whole blood was administered and a count 
later in the day reA'ealed 11.0 Gm. hemoglobin, 4.3 million red blood cells, 6,200 Avhite blood 
cells AA'ith 65 per cent polymorphonuclear leucocytes and 35 per cent ljunphocytes. On Noa'. 3, 
1947, the height of the fundus measured 39 ‘cm. An electiA’e section Avas scheduled for the next 
day. The patient began to haA'e regular uterine contractions at 1:30 p.m. on Noa-. 4, 1947, and 
cesarean section resulted in the delivery of a healthy, 6 pound, 7 ounce male infant. There 
AA’ere no adliesions present at tlie site of remoA-al of the previous riglit tubal abortion. No 
corpus luteum Avas noted in the left OA’ary. PiA’c hundred c.c. of blood Avere administered 
during the operation. Recovery was unev'entful and the patient and her baby Avere discharged 
on the tenth postoperathm day. 

Comment. — This case is representative of the usual chain of CA’cnts AA-hich is seen in 
this condition. The onset of initial symptoms coincided Avith the suspected date of tubal 
abortion. The diagnosis of coe.xistent extrauterine and intrauterine pregnancy AA'as made at 
the first operation. Despite removal of the corpus luteum in the right ovaiy, the patient 
progi'essed to term. The use of stilbestrol and progesterone postoperatively probably helped 
prcA'ent abortion. Cesarean section resulted in the birth of a normal, liealthy, 6 pound, 7 
ounce boy at or near term. 

Case 2. — ^F. V. (T46-247314), Negro, aged 35 years, Avas admitted to Charity Hospital 
on Dec. 22, 1946, complaining of acute abdominal pain. Gravida v, para v, last pregnancy, 
1944. Alenstrual periods AA-ere noted to occur cA-ery 28 daj-s, lasting 3 to 4 days. Last normal 
menstrual period occurred Oct. 25, 1946, and lasted for three days. On Nov. 2S, 1946, scanty 
menses started and the patient spotted almost daily until time of admission. On Dec. 17, 
1946, she developed intermittent, colicky pain in llie loAver abdomen and on Dec. 20, 1946, 
Avhile in bed, Avas seized Avith a sudden sCA-ere cramping pain Avliich in a short period of time 
radiated to the right shoulder and epigastrium. An evacuation of the boAvcls failed to re- 
licA-e the pain. Thirty minutes later .she A-omited and the abdomen gradually became dis- 
tended and tender. 

On examination, the patient Avas found to be an obese, AAell-dcA-eloped, and Avell-nourished 
AA-oman Avho appeared acutely ill. The mucous membranes Averc pale, temperature 100.4° P., 
pulse rate 120, respirations 20, and blood pres.sure 140/80. The abdomen Avas distended and 
frenerally tender. Maximum rebound tenderness Avas found in the right loAver quadrant, and a 
fcAv peristaltic sounds Avere present. 

Pelvic examination revealed the folloAving findings; vagina cold; cervix soft, admitting 
tip of finger, tender on motion; corpus believed to be sliglitly enlarged, .“-oft, and retrodisplaced ; 
bilateral adnexal tenderness but no masses. Rectal examination revealed a boggy mass in the 
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continued to progress along with the iiitra uterine pregnancy. This type of 
case poses a difficult approach to treatment and each ease must ]3e handled as an 
individual problem. Novak-’- reviewed nine cases in which both the extrauterine 
and intrauterine pregnancies progressed to term, and the fetuses were delivered 
alive. 

The maternal mortality rate is surprisingly high. Gemmell and Murray,^® 
in collecting 217 cases, noted that the series mortality rate amounted to 14:A 
per cent if autopsy eases were excluded. Perhaps the more frequent employ- 
ment of cul-de-sac puncture in suspected cases of tubal abortion or rupture 
would lead to earlier diagnosis of extrauterine gestation and, therefore, to early 
and prompt treatment, lleplaeing blood lo.ss with immediate blood transfusions 
and the employment of sulfonamides and antibiotics to combat infection should 
aid materially in the reduction of maternal mortality. We believe it unwise to 
attempt removal of the placenta in abdominal pregnancJ^ 

Report of Cases 

In addition to the author’s case (Case 1), a search through the records 
of the Charity Hospital of Louisiana at New Orleans for the last ten years pro- 
duced but three additional authentic cases of combined extrauterine and intra- 
uterine pregnancj'. Since these latter three cases were not previously reported, 
they win be included in this paper. During the .same period, Beacham^^ found 
377 instances of ectopic gestation. The ratio of combined extra- and intrauterine 
pregnancies to ectopic is therefore slightly less than 1 per 100, This is in keep- 
ing with Martin and Meyer ’s^*^ estimate of the occurrence of combined extra- 
uterine and intrauterine pregnancies as 1 in 105 ectopic pregnancies. 

Case 1. — First admission. V. J. (T45-191515), Negro, aged 32 years, was admitted to 
Charity Hospital on May 1, 1947, complaining of lower abdominal pain and vaginal spotting. 
Menses had begun at 13 years, occurred every 28 to 30 days, and lasted four days. Her last 
normal period was believed to liaA'e occurred Feb. 16, 1947. She commenced to bleed vaginally 
on March 15, 1947, and continued to spot almost daily. Coincident with this, she complained 
of the onset of vague lower abdominal pains, most marked in the right lower quadrant. Four 
days prior to admission, the pain became worse and radiated to the right lumbar region. 
Nausea and vomiting had occurred during the onset, but liad not been troublesome since. 
Obstetric history, gravida iii, para iii: 1935, forty-hour labor, difdcult forceps delivery, 
dead baby; 1936, classical cesarean section for fetopelvie .disproportion resulting in living 
6 pounds, S ounce child ; 1938, low cesarean section resulting in delivery of 8 pound, 7 ounce 
living baby. Stormy postoperative course. 

On examination, the temperature was 100° F., pulse rate 88, respirations 18, and blood 
pressure 114/96. The patient did not appear acutely ill. Abdominal examination revealed the 
presence of supra- and infraumbilical scars. The abdomen was slightly distended and gen- 
erally tender. Peristalsis was active and an orange-sized, ill-defined mass was thought to 
be present in the right lower quadrant. Pelvic examination revealed the following findings: 
no increase in vaginal heat, slightly softened cystic cervix, moderately tender on motion, 
with a small amount of bright-red blood issuing from the external os. Corpus was enlarged 
slightly, anteriorly placed, and mobile. An orange-sized, tender, cystic mass was present 
on the right, and the left adnexa was believed to be normal. No cul-de-sac fullness was noted. 
Catheterized urine specimen was negative. Hematocrit 23, sedimentation rate 31 corrected, 
white blood cells 15,000, 78 per cent polymorphonuclear leucocytes. Cul-de-sac puncture pro- 
duced no old blood or exudate. 

Impression . — ^Eight tubal abortion rvitli moderate intra-abdominal bleeding. At opera- 
tion, when the peritoneal cavity was entered, approximately 800 c.e. of old clotted blood was 
found. There was no active bleeding. Intra-abdominal examination revealed normal-appearing 
left adnexa with an old tubal abortion pre.sent on the right. The uterus was soft and en- 
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on, manipulation of the cervix, but the cul-de-sac felt full and soft. Muscular weakness of 
the left upper and lower extremities was noted. Impression, Possible extrauterine pregnancy; 
hypertensive cardiovascular disease; generalized lues. 

On May 16, 1943, an x-ray of the abdomen was reported as showing a fetus of approxi- 
mately six months’ gestation. On May 18, 1943, tire patient was assisted to tlie bathroom, 
and on returning complained of pain in the back and abdomen. She immediately became 
comatose and expired in a matter of a few minutes. 

Autopsy Keport . — The uterus measured 21 by IS by 9.5 cm. and contained a fetus 
weighing 650 Gm. Attached to the right side of tlie uterus and to its rear is a mass 
measuring 9 by 12.5 by 7 cm. This mass is dark red and soft. The cut surface of this mass 
reveals a double lumened cavity containing in its inner cavity a macerated fetus measuring 
lO.S cm., cromi to rump. The other cavity contains dark clotted blood. The patient 
apparently expired due to a massive cerebral hemorrliage. 

Comment . — While clinicallj’' the supposition that an extrauterine pregnancy existed was 
entertained, the patient was treated conservatively only to expire from a cerebrovascular 
accident a few days after her last admission. The early diagnosis of extrauterine pregnancy 
might' have been substantiated by a cul-de-sac puncture on her admission March 9, 1943. 
Apparently the intrauterine fetus was viable and might well have progressed to term had the 
patient lived. 

Case 4. — First admission. D. B. (T3S-43675), Negi-o, aged 25 years, was admitted to 
Charity Hospital on jMay 5, 1938, complaining of weakness and severe abdominal pain. She 
was a gravida v, para iii, who last delivered six months prior to this admission. She nursed her 
baby for three months, and the last normal menses occuri'ed on Jan. 28, 1938, to Feb. 2, 1938. 
Three weeks prior to admission she noted a gradual onset of cramping lower abdominal pain. 

Physical examination revealed a well-developed, well-nourished, Negro woman who was 
not acutely ill. Temperature 102° F. Pulse rate 120, respiration 30, blood pressure 110/80. 
The abdomen was markedly distended and diffusely tender; however, no rigidity was noted. 
Pelvic examination revealed the following findings: relaxed perineum, increased vaginal heat, 
cervix chronically diseased and soft. An ill-defined mass was palpated, arising out of the 
pelvis. The adnexa were not identified. Urine, albumin 0, .sugar 0, microscopically, few 
fine granular casts, occasional white blood cell. Hemoglobin 40 per cent, white blood cells 
20,500, 85 polymorphonuclear leucocytes, 15 lymphocyte.s, smear for gonococci positive. 
Impression, acute pelvic inflammatory disease. Patient was treated with chemotherapy and 
an Alay 9, 1939, she spontaneously aborted a fetus and placenta. 

FnthoJogio Jleport . — Specimen consisted of a fetus and placenta. The fetus measured 
12 cm. in length. 

The patient continued to maintain a septic course and was administered 500 c.c. of 
blood on Alay 21, 1938. Pelvic examination on May 25, 1938, revealed the uterus to be 
“enlarged to almost the umbilicus with several small fibroids.” She was eventually dis- 
charged on June 14, 1938. 

Second Admission. The patient was readmitted on July 19, 1938, much improved, with 
much the same findings as at the end of her previous admission. On July 22, 1938, a 
dilatation and curettage and laparotomy were performed. At operation, the surgeon, on 
entering the abdomen, discovered a pelvic mass situated in the midline and adherent to the 
peritoneum. This mass apparently arose from the left adnexa. A subtotal hysterectomy and 
bilateral .salpingo-oophorcctomy were performed. A large cystic mass was removed from the 
lower border of the liver. 

Futhotoqic Itcporf . — Cystic mass contained a fetus of approximately four and one-half 
months’ duration surrounded by old hemorrhage. 

Fintd diagnosis, tubal pregnancy, echinococcus (?) cyst of the liver. 

Convalescence was uneventful and the patient was discharged on Aug. 1, IP.'IS. Un- 
fortunatelv she did not appear in the jiostopeiative Clinic for follow-up. 
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cul-de-sac. A catlieterized urine specimen was negative. Hemoglobin 8 6m. hematocrit 2o 
per cent, red blood cells 2.GG million. Cul-de-sae puncture revealed presence of old blood. 
Preoperative diagnosis, ruptured tubal pregnancy. 

The patient was taken to the operating room and a transfusion started. When the 
abdomen was entered, approximately 1,000 c.c. of old and fresh blood were encountered. In- 
spection of the pelvic ^dsccra revealed normal-appearing left adnexa. The right tube pre- 
sented a freely bleeding ragged opening in the distal one-third. Eight sali)ingo-oophorectomy 
was done (a torn right infundibulopelvic ligament apparently necessitated the removal of 
the ovary as well as the tube). One of the surgeons remarked that the uterus appeared to 
have a pregnancy within. A total of 1,500 c.c. of blood were administered. 

Palholoffio lieport. — Tube, chorionic villi present, hemorrhage, necrosis, and acute in- 
flammation; ovary, corpus luteuni present. 

The patient was not put on any special medication and had an uneventful convalescence, 
going home on the eighth postoperative day. 

FolloiD-up. — Feb. 14, 1947: On Jan. 15, 1947, the patient had severe cramps and 
bleeding, and passed a completely formed fetus, 7 to 8 cm. in length with cord and placenta. 
May 9, 1947 : Uterus normal size. Patient discharged. 

Commerii . — This case was tyiiical of a ruptured ectopic pregnancy. Cul-de-sac puncture 
was positive. She received early and prompt surgical treatment. Though one of the surgeons 
suspected that the uterus might contain a fetus, no special therapy (stilbestrol, progesterone, 
etc.) was administered. Since the pathologist reported a corpus luteum present in the re- 
moved ovary, one is led to believe that since the pregnancies were at an early stage its 
absence may have led to abortion of the intrauterine fetus. Large doses of estrogens and 
progesterone ma}' have tided over the critical period, and the patient maj' possibly have 
gone to terra. 


Case 3. — M. 0. (143-83883), Negro, aged 32 years, was admitted to Charity Hospital 
on ]May 14, 1943. She was gravida ii, para ii, her last child having been born in 1940. At this 
time she was noted to have had a severe toxemia. She had received one injection of bismuth 
salicylate in 1941. Patient appeared at this hospital on March 9, 1943, complaining of 
cramping pains in the lower abdomen of one week’s duration. At this time, her last menstrual 
period was Nov. 31, 1942. In December, 1942, she had no menstrual period; in .January, 
1943, she spotted a small amount; and, in February, again did not menstruate. She complained 
of a sudden onset of cramping lower abdominal pains which would last ten minutes, and 
occurred approximately every 10 to 15 minutes. 

Physical Examination revealed blood pressure 152/96, pulse rate 140, temperature 99.0° 
F. She was well developed and well nourished and appeared acutely ill. The positive 
physical findings at this time were a slight cardiac enlargement to the left, slight abdominal 
distention, and an orange-sized mass was palpated to the left of the midline. Tenderness 
and rebound tenderness were present in the lower abdomen. 

Pelvic examination revealed the cervix to be displaced upward, and the cul-de-sac felt 
full and boggj-. The impression at this time was a possible ruptured ectopic pregnancy 
versus tuboovarian abscess. An x-ray of the lower alHlomen on !March 23, 1943, revealed a 
large oval area of increased density extending from the third lumbar vcrtebr.a to the pelvis. 
No evidence of a fetus could be made out, but the ascending colon was displaced to the right. 
-Vnother flat plate of the abdomen taken on March 26, 1943, was reported as suggesting a 
fetus in the pelvis. During this admission, she had a red blood cell count of 1.9 million with 
22 per cent hemoglobin. Hline and Kolmer tests were strongly positive. She remained in the 
hospital under observation until April 1, 1943. Her final admission was on May 14, 1943, 
when she complamed of weakness of her left arm and leg and .^welling of the abdomen. 
Physical examination at this time revealed the blood pressure to be 1(50/90. The lower ab- 
domen was distended, and fetal parts were questionably palpated in the left lower quadrant. 
Pelvic examination revealed the cervix to be displaced anteriorly. There was little tenderness 



OBSTETRIC EXPERIENCE IN A NAVY HOSPITAL* 

Fred B. Smith, M.D., Philadelphia, Pa. 

(From file Department of Obstetrics and Gynecology, United States 
Naval Hospital, Philadelphia) 

T here is a widespread, and often well-founded, belief that the obstetrie 
results of the small hospital, the military hospital, or the obstetric wing of a 
general hospital are less good than are those of the larger, one-purpose hospital. 
Therefore, it is incumbent on these smaller hospitals to subject themselves to 
periodic critical reviews in order to define and correct their deficiencies. This 
study is a revicAv of the material and the results found in the Obstetrical Service 
of the U. S. Naval Hospital, Philadelphia, Pa., in 1946 — a service that is small, 
military, and a part of a large general hospital. No statistical significance is 
claimed for the following figures. They are of interest only for the purpose of 
comparison. 

During the year 1946, there were 614 women delivered of 618 babies, there 
being four sets of twins. There was no mateiaial mortality. 

A study of the age groups indicates that Navy wives have their babies a 
little eai'lier in life than do other women. As shown in Table I, 67.5 per cent 
of our patients were less than 26 years old when delivered. The problems of 
the elderly nullipara and of the grand multipara were seldom encountered. 


Table I. Deliveries by Age Groups 


AGE IN 

YEARS 

NUMBER OF 
PATIENTS 

PERCENTAGE 

16-20 

112 

18.2 

21-25 

303 

49.3 

26-.30 

136 

22.1 

31-35 

54 

8.8 

36-40 

8 

1.3 

41-45 

1 

0.16 


The average number of days the patient remained in the hospital posi 
partum varied a great deal from month to month, as shown in Table H. In 
the first half of the year the patient usually was out of bed on the seventh 
day and went home on the eighth. In April, her average stay was 9.2 days. 
In'the latter third of the year earlier ambulation was instituted. The patient 
got out of bed on the fourth day and went home on the fifth. In September, the 
postpartum stay dropped to 5.5 days, and never rose to six days during the re- 
mainder of the year. No complications chargeable to early ambulation were noted. 


T.vble II. Postpartum Days Spent in Hospital 


MONTH 

BAYS 

MONTH 

DAYS 

MONTH 

DAYS 

Feb. 

8.4 

May 

9.1 

Sept. 

.5.5 

Mar. 

8.7 

June 

7.6 

Oct. 

5.S 

Apr. 

9.2 

July 

7.4 

- Nov. 

5.9 


August 

6.9 

Dec. 

5.7 

♦Presented 

at a meeting: 

of the Philadelphia 

Obstetrical 

Society, Pcb. i). 

1948. 
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Comment . — This case is a reversal of the usual findings. On her first admission^ in 
addition to an acute siiecific salpingitis, she aborted a 12 cm. fetus. On her readmission two 
months later, a four and one-half months’ tul)al pregnancy was removed. A probable 
echinococcus cyst of the liver was also excised. 


Summary 

] . Four new instances of combined extrauterine and intrauterine pregnancy 
are reported. 

2. The ratio of coexistent ectopic intrauterine pregnanej’ to ectopic preg- 
nancy at the Charity Hospital during the last ten years is approximately 1 to 
100 . ” 

3. At the time of operation for an ectopic gestation, one case (Case 1) was 
correctly diagnosed as a combined pregnancy and in one ease (Case 2) this con- 
dition merely suspected. In both eases the corpus luteum was unfortunately 
sacrifled. Case 1 continued to term, and a living child was delivered by cesarean 
section, while Case 2 aborted twenty-four days postoperatively. In such in- 
stances, substitution hormonal therapj’ should be instigated and maintained at 
least to the twenty-fourth week. 

4. In approximately 25 per cent of the reported cases in the literature, one 
or occasionally both fetuses continued to term. 

5. The reported maternal mortality is high. The following factors should 
materially aid in its reduction : 

A. ]\Iore widespread use of cul-de-sac puncture as an aid in the early 
diagnosis of ruptured ectopic pregnancy. 

B. Avoidance of removal of the placenta of the abdominal twin. 

C. Liberal and prompt use of whole blood and plasma in the emergency 
.stages. 

References 

1. Iluverney, ,T. G. : Oeuvre.s Anat. 2: 3.55, 1708. 

2. Rernsteiii, A.: Am. J. Surg. 47; 507-()0i, 19-10. 

3. Ludwig, D. B.: Ajr. J. Oust. & Gynkc. 39: 341-344, 1940. 

4. Mitra, S. J.: J. Obst. & Gvnaec. Brit. Emp. 47: 200-211, 1940. 

5. Studdiford, W. E., and Speeb, A.: Am. .1. Obst. & Gyxec. 47: 118-121, 1944. 

0. King, J. ,T.: New England J. iMed. 229; 9(55-970, 1943. 

7. Lawrence, H. E., and Elsemore, D. E.: Am. .J. Obst. & Gynec. 48; 709-713, 1944. 

8. llorcliler, A.: Zontralbl. f. Gynak. 68; 306, 1944. 

9. xVndwandter, K., and Eodriguez, R.; Bull. Soc. Chilena -de Obst. y Ginec. 8: 258-203,1943. 

10. !Moracs Leme, J. B. : An. Paulist de med. e. cir. 48: 121-133, 1944. 

11. Rabago, .1.; Cir. v. cirujanos 12: 27-32, 1944. 

12. Howard, G. T., .Tr.‘: South. M. .1. 38; 788-789, 19-15. 

13. Kolm. E., and Burehard, M.: J. Cliristian M. A. 20: 193-19-1, 1943. 

14. Collier, M. A.; .1. Florida M. A. 33: 440, 1947. 

15. Belson, :m. O.: x\..m. J. Obst. & Gynec. 53: 883-884, 1947. 

10. Greunwald, L.: Air. .1. Ob.st. & Gynec. 53: 341-342, 1947. 

17. Powell, C.4 Am. J. Obst. & Gynec. 54: 132-1,34, 1947. 

IS. Acosta-Sison, J.; Am. .T. Obst. & Gynec. 54: 700-701, 1947. 

39. Gcinmell, A. A., and Murray, H. L.: J. Obst & G-smace. Brit. Emp. 40: 07-74, 1933. ‘ 

-0. Morse, W. E.: Air. J. Ob.st. & Gynec. 38: 350-353, 1939. 

-1. Novak, E.: Surg., Gynec. & Obst. 63: 20-37, 3920, 

Boacliam, IV. D. : Personal Communication. 

Marten, M. E.. and Meyer, L. :M.: Am. J. Obst. & Gynt.c. 36: 1071, 1938. 

320 Noi’.tii ^I.mn Stiteet 



726 


SMITH 


Am. J. Obst. & Gyncc. 

April, 1949 


were done because of failure of tlie occiput to rotate anteriorly, two for cepbaio- 
pelvic disproportion, one for inertia, one for constriction ring, and one for pre- 
mature separation of the placenta late in labor. All of these ten babies survived, 
tbough one had an injury of the seventh cranial nerve. Of the twenty-one liabies 
delivered by breech extraction, three did not survive. Two of them died in utero 
prior to the onset of labor and were so diagnosed on admission. The third died 
of tentoi-ial tears with cerebral hemorrhage. Sixty-five and eight-tentlis per cent 
of the patients who were delivered per vaginam had episiotomies. 


Table V. Method of Delivery 


type number per cent 


Spontaneous 

440 

71.2 

Low forceps 

3.38 

22..3 

Midforceps 

10 

l.G 

Breech extraction 

21 

.3.4 

Cesarean section 

8 

3.3 

Version and extraction 

1 

0.10 


The indications for cesarean section were varied, as shown by Table VI. 


Table VI. Indications for Cesarean Section 


NUMBER 

INDICATION 

2 

Placenta previa centralia. 

1 

Flat pelvis. Paranoia. 

1 

Severe, fulminating toxemia. 

1 

35-year-old nullipara, occiputoposterior, 19-hour labor 
with no progress, ruptured membranes. 

1 

Breech, generally contracted pelvis, large baby, 31 -year-old 
nullipara. 

1 

Fetal distress due to short cord. 

1 

Previous section for cephalopelvic disproportion. 


Operative procedures other than for deliveiy were few. Uterine packing 
was done only twice, manual removal of the placenta once, and labor was sui-- 
gically induced foiir times. None of these procedures was followed by morbidity. 


Table VII. Other Operative Procedures 


PROCEDURE 

number 

PERCENTAGE 

Uterine packing 

2 

0.32 

Manual removal of placenta 

1 


Surgical induction of labor 

4 

0.05 


Complications of labor were not remarkable (Table VIII). There was one 
third-degree tear, and three tears of the cervix sufficient to warrant repair. 
Hemorrhage of over 500 c.c. occurred ten times, or in 1.6 per cent of the patients. 
Retained placenta was .seen 3 times (0.48 jier cent). 


TiVBLE VIII. COMI'LICATIONS OF LaBOR 



NI'MBER 

PER CENT 

LATER 

MORBIDITY 

Third degree laceration 

Cervical laceration, repaired 
Hemorrhage over 500 c.c. 

Pcfained placenta 

Prolonged labor — over 24 lir.*;. 
Alcmbranes ruptured over 12 hrs. 

I 

.3 

10 

•t 

«> 

20 

17 

0.10 

0.48 

1.0 

0.48 

4.2 

2.8 

0 

1 

I 

0 

4 

1 
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For anesthesia, nitrous oxide, alone or in combination with ether, was the 
agent chosen for about two-thirds of the patients (Table III). Another one- 
fourth of them received ether alone. Pudendal block was found to be very satis- 
factory for the delhmry of women with infections of the respiratory tract. 
Caudal anesthesia, effected by a trained anesthetist, was used twelve times biit 
was not found to be suitable for general use in our patients. Spinal anesthesia 
was not used during the year in obstetrics. Practically all patients were given 
Demerol and scopolamine for analgesia. One patient developed bradycardia, 
which was thought to be due to the Demerol. She was given atropine, which did 
not relieve the bradj^eardia. 


Table III. Anesthetic Agents 


TYPE 

NUMBER 

PER CENT 

Nitrous oxide, oxygen, and ether 

350 

57.0 

Ether 

156 

25.4 

Nitrous oxide and oxygen 

■to 

6.5 

Pudendal block 

25 

4.0 

Caudal 

11 

l.S 

Local infiltration 

3 

0.5 

Local and ether 

1 

0.16 

Caudal and local 

1 

0.16 

Spinal 

0 

0.0 

None 

27 

4.4 


In interpreting moibidity, strict standards were observed (Table IV). Any 
patient whose temperature reached or exceeded 100.4° P. on any two days follow- 
ing delivery, excluding the first 24 hours, was considered morbid. Temperatures 
were taken five or six times a day. In patients in whom infection was both 
genital and extragenital, or in whom the site of the infection could not be deter- 
mined, the morl)idity was considered to be genital in origin. All pregnancies 
of twenty weeks or more were included. Adhering to these standards a mor- 
bidity incidence of 5.9 per cent Avas found. 


Table IV. jMoitBiDiTY and Its Soukce 



NUMBER OP 

PERCENTAGE 


PJVTIENTS 

INCIDENCE 

Morbidity, total 

36 

5.9 

Extragenital 

14 

2.3 

Genital 

22 

3.6 


Two and three-tenths per cent of tlie patients were considered to have extra- 
genital causes for their morbidity. The remainder, 3.6 per cent, represent the 
true puerperal infections. One may view this figure with skepticism. Perhaps 
the series is too small for percentages to mean anything. Perhaps our patients 
leave the hospital before they have an opportunity to exhibit their morbidity. It 
is more likely, however, that an early attack Avith poAverful therapeutic agents is 
reducing the morbidity rates. The urge to .start the administration of penicillin 
or a sulfonamide or Ijoth to a patient Avho has shoAvn one significant rise of tem- 
perature is just as strong in the NaA-y as it is in civulian practice. To find such a 
patient at morning sickcall, to see her complete her puerperium AAdthout another 
significant elevation of temperature, and to speculate on AA^hat her course might 
haA'e been AAdthout that speedy treatment are not uncommon experiences. 

Of interest also is a group of nine AAmmen Avho Avere knoAvn to have para- 
metritis, endometritis, or abscess in the episiotomy, but Avho failed to meet the 
temperature requirements for morbidity. 

Table V shoAvs that 28.8 per cent of the clcliA-eries Avere operative. There 
Avere no high forceps and no destructive operations. Of the ten midforceps, five 
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rest in the hospital and labor was induced surgically. One patient "went into 
labor prematurely at 31 weeks and delivered a babj’- Avhich died in its neonatal 
period. No other cardiac patient lost her baby. 

An obstetric report is not complete without some information concerning 
the infants delivered. (Table X.) In this series, no infant weighed over ten 
pounds at birth. Twenty-seven of them (4.4 per cent) Aveighed less than five 
and one-half pounds. Two of the tAventy-seven had died antepartum at 24 and 
28 Aveeks. Three of the tAventy-five prematures born alive died in the neonatal 
period. They A\^ere of 20, 24, and 30 Aveeks’ gestation. Of the tAventy-fiA'^e pre- 
matures born alive, 88 per cent suiwived. 


Table X. Condition op Infants at Birth 


CONDITION 

NUMBER 

PERCENTAGE 

Liveborn babies 

611 

98.8 

Prematurely born 

27 

4.4 

Injured at birth 

4 

0.6 


There were seA^en stillbirths in the entire group of infants. This gives a 
INeborn incidence of 98.8 per cent. Four infants were injured at birth, for 
an incidence of 0.6 per cent. Tavo of the injuries Avere of the facial nerve and 
cleared up rapidly. One Avas a hemorrhage into the sternomastoid muscle, and 
it disappeared eventually. The fourth Avas tentorial tearing, with a fatal result. 

Expressing certain facts (Table XI) in terms of live births has disad- 
A'antages, but for the sake of easy comparison tAvo are given here. 


Table XI. Infant Mortality 




RATE PER 1000 


NUMBER 

LIVE BIRTHS 

Stillbirths 

7 

11.4 

Neonatal deaths 

6 

9.8 


The stillbirth rate in our series Avas 11.4 per thousand live births, and the 
neonatal death rate Avas 9.8 per thousand live births. 

In the literature of obstetrics are many studies of the obstetric results of 
our leading institutions. Most of them reflect painstaking care and honesty in 
their preparation. NeAvberger’s three recent analyses of the obstetric activi- 
ties of the entire state of Illinois are of great interest because of the large 
numbers involved. Comparison of our figures Avith those shoAvn in similar 
studies indicates that it is possible for the small, military obstetric serAuee to 
haA^e results Avhich compare favorably Avith those of Avell-regulated civilian 
institutions. 

Discussion 

BE. ISTEWLIN P. PAXSON. — The very excellent re.sults that Dr. Smith presents are 
Avorthy of commendation. This is an example of Avhat a full-time staff can do under the 
direction of a qualified specialist. We have been Avorrying about the possibility of govern- 
ment in medicine, and here Ave have an excellent example that it can produce excellent 
results and may easily be an argument for developing similar projects. I am interested to 
noted the high incidence of obstetric analgesia. At our institution, Ave have considerable 
trouble training the interns to give obstetric analgesia in every case. I noted that only 
seven of the total number failed to receive analgesia. 

I AA’as interested in noting that only one cervix Avas inspected and repaired. At 
Hahnemann, our policy has been routine inspection of all cervices, with repair of all tears 
except the small ones. This is in the nature of cancer prevention. I think, if the policy 
of routine inspections of the cervix Avas folloAved, Ave might find a higher incidence of 

repairs. 
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Twenty-six patients, 4.2 per cent of the total number, were in labor oyer 
twenty-four hours. Tliis reflects an umvillingness to interfere in a labor which 
is making some progress and shows no complication other than pyolongation. 
These patients received supportive treatment and re.st periods as indicated. The 
average length of labor in this group was 41 hours. Four, or 15.4 per cent, of 
these patients later showed morbidity. All of these 26 patients left the hospital 
with living and well babies except one. In that patient, the marginal one-fifth 
of tlie placenta separated prematurelj'’ late in labor and the baby could not be 
resuscitated after delivery. 

In 17 of our patients (2.8 per cent) the membranes ruptured twelve hours 
or more prior to delivery. One of them (5.9 per cent) later exhibited morbidity. 
In one of them, there was an intrapartum fetal death of a child presenting b.y 
the face. 

The complications of pregnancy are shown in Table IX.^ Placenta previa 
occurred four times. Two of the patients with this complication were delivered 
by cesarean section, one by low forceps, and one spontaneously. There were no 
fetal deaths associated with placenta pre\da. Premature separation of the pla- 
centa occurred eleven times. None of these hemorrhages was eoneealed or of a 
severe degree. Fetal death was associated with this diagnosis twice. One was 
an intrapartum death following separation of t])e marginal one-fifth of the pla- 
centa. The other death was due to immaturity, the patient being in the twenty- 
first week of her pregnanej^ 


Table IX. Complications of Pregnancy 


CONDITION 

NUMBER 

percentage 

Placenta previa 

4 

0.6.5 

Premature separation of placenta 

11 

LS 

Pre-eclamptic toxemia, mild 

20 

:i.2 

Pre-eclamptic toxemia, severe 

2 

0..32 

Chronic glomerular nephritis 

2 

0.32 

Hypertensive disease 

I 

0.10 

Pernicious vomiting 

2 

0.32 

Syphilis 

4 

0.64 

Gonorrhea 

1 

0.16 

Pj'elonephritis 

G 

1.0 

Rheumatic heart disease 

7 

1.1 

Severe anemia 

2 

0.32 


Twenty patients (3.2 per cent) had pre-eclamptic toxemia, mild. Two (0.3 
per cent) had a severe pre-eclamptic toxemia. One of these had a fulminating 
type which, with her other findings, .seemed to indicate delivery bj’' cesarean 
section. No patient developed convulsions, and there was no fetal loss among the 
toxemia patients. 

Pyelonepliritis appeared in six patients (1 per cent). In one of these 
women, the fetus died in ntero at 28 weeks. She went into labor spontaneousl.y 
and delivered a macerated fetus. 

Eoutine Kahn examinations showed four (0.64 per cent) patients to have 
snfinlis. Each of these patients received eight million units of penicillin, fol- 
lowed by bismuth and Mapharsen. None of their babies showed evidence of con- 
genital syphilis. 

Eheumatic heart disease was found in seven patients (1.1 per cent). Two 
of these patients were Class 1 cardiacs, four were Class 2, and one was Class 3. 
The Class _3 patient and two of the Class 2 patients decompensated later in preg- 
nancy or ill laliov. A’H' patients with heart disease were under the joint care of 
cardiologist -and obstetrician throughout pregnancy. They spent the last four to 
ten weeks of pregnancy in bed in the hospital. They were delivered per vaginam, 
under open-drop-ether anesthe.sia. They were allowed to go into labor .spon- 
taneously, with one exception. One patient developed a toxemia while on bed 




A REPORT ON 159 THIRD DEGREE LACERATIONS 


Harold A. Ingraham, M.D., Milton M. Gardner, M.D., and 
E. George Heus, M.D., New York, N. Y. 

(From the Obstetrical and Gynecological Service of Lincoln Eosjntal) 

D uring the period January, 1942, to Jul.y, 1947, tliere were 9,170 deliveries 
at this hospital, and 159 patients who delivered vaginally sustained third 
degree lacerations. There is an aura of catastrophe in the eyes of the house staff 
when this complication occurs. This feeling has led us to anaU^ze our series of 
cases so that a proper perspective as to etiology, prophylaxis, repair, and sequelae 
may be attained. 

Third degree tears are confusingly defined in the standard texts, and various 
clinics. Davis^ describes it as follows: “If a tear extends through the sphincter 
ani into the rectum it is a third-degi’ee laceration.” DeLee^ states that “when 
the sphincter muscle and anus are involved these are designated as third degree 
or complete lacerations.” Stander® describes the condition in the following 
manner: “In third degrees, the tear extends completel}^ through the perineal 
bod.y and the sphincter ani muscle, and for a certain distance up the anterior 
wall of the rectum. These are designated as complete in contradistinction to 
those of the first and second degrees — the incomplete tears in which the rectum 
is not involved.” Curtis'* states “Tears are classified as complete or incomplete 
according to whether or not the external sphincter is involved. ” In a later text” 
he clarifies it as follows : “Tears may be incomplete or may extend as far as the 
anus with destruction of the internal fibers as well as the external fibers, and 
some of the levator ani fibers which support the rectum. In the latter instance 
there is a complete laceration — ” Wharton® words the definition: “If a tear 
goes through the .sphincter ani muscle it is a third degree tear. If it extends 
through the whole perineal body from vagina to the rectum (it may also extend 
into the rectum) it is a third degree tear.” The Stmulard Nomenclature of 
Disease' enhances the confusion by calling it “Laceration of the perineum in- 
volving the sphincter ani (complete tear).” In this area the three medical 
schools call involvement of any tissue deep to the sphincter capsule a third degree 
laceration. This paper defines a tear through or into the sphincter as an incom- 
plete third degree tear, and those that enter the anus or rectum as a complete 
third degree. The division, because the latter involves an infected area and the 
former does not, is suggested for a standard ela.s.sification. 

Curtis and Anson® point out that in an anatomic dissection of the perineum 
there is a tendency for the constituent elements to become intermingled. 
Muscular layers become aponeurotic or fascial. Ligaments fuse with coverings 
of large vessels and fascial coats of organs. However, the outer layei-s are mostly 
muscular. j\[artiu.s'’ divides the perineum into three layers. The innermo.st is 
the levator ani; the middle layer is the urogenital diaphragm ; the outer layer is 
the sphincter mu.scle of the anus and anteriorly the bulbocaverno.sus muscle. 
The.se two muscles form a figure eight cros.sing in the midline at the connective 
tissue plate called the perineum. 
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It was interesting to note tlie low incidence of operative interference. This is lower 
than we have in our own hospital. This may he because we teach routine outlet forceps 
whenever possible for two reasons: first, following the excellent paper b}^ Aldridge in 
which the lower incidence of morbidity was reported, we believe it is a good procedure; 
and second, we are anxious to teach our interns this procedure as an introduction to 
obstetric surgery. 

I was interested also in the low incidence of cesarean sections. We teach that 
cesarean section is the procedure of choice in placenta previa and placenta abruptio, unless 
the surgeon in charge feels that a conservative method can be carried through safely. I 
noted that there were four placenta previa cases and only two were sectioned, the other 
two delivered .spontaneously, and there were no fetal deaths. Therefore, although I may 
disagree with general principles in the handling of these cases, I certainly must state that 
Dr. Smith's judgment has been vindicated by the results. Cesarean section in long labor 
might be worth considering. We do not consider long labor as an indication of cesarean 
section per se, although, if we found evidence of cephalopelvic disproportion, we feel that 
cesarean section is better than long tedious labor with injury to the child. 

DR. SMITH (Closing). — We do not routine!}' in.spect the cervix after deliveiy. It is 
inspected only when there is reason to question its integrit}', as following breech extraction, 
midforceps, when bleeding is too free, etc. 

That the operative incidence is too low is a valid critiei.sm. Late in 1946, it began 
to increase, and stayed higher through 1947. The institution of resident training seemed 
to correspond with the beginning of the increased operative incidence. 

Three factors enter into an explanation of the low cesarean section rate. One is an 
almost complete freedom from any pressure from husbands, mothers, or other interested 
parties. The second is a rather conservative view of obstetrics in general. Third, it is a 
very small series of deliveries. No doubt a larger series will show an increased rate. 

Few of the prolonged labors were considered to be trial labors. Cephalopelvic dis- 
proportion had been considered earlier in labor and usually had been eliminated as a pos- 
sible cause of the prolongation. 
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that one patient had had a sphincter tear ten years prior to the complete tear sus- 
tained during the period of this series. Another had had a previous^low forceps 
delivery of a 6 pound 2^2 ounce infant with no tear. This time wfth a normal 
spontaneous delivery of a 6 pound infant, an incomplete third degree laceration 
was sustained. 

Of every fifteen patients admitted to our antepartum clinic, one is a po- 
tential bony-pelvis-dystocia problem. It was noted that of the 159 third de- 
grees 43 cases or 27 per cent of the .series had clinical abnormalities of the bony 
pelvis. Thirty of this group had obvious contraction at the outlet, with a narrow 
pubic arch. The ratio of bony pelvic contraction of one to fifteen in the ante- 
partum cli77ic eomj^ai’ed to one to 3.5 in this group leaves veiy little question 
about consideration of the eont7'aeted bonj"^ pelvis as a7i etiological factor. This 
high perce7itage of abnormal pelves as a cause attains more significance if one 
considers the fact that the ti-ained resident .staff delivered 20 of these, while the 
iiiterns delivered twenty -t]7ree. 

B. Fetal Factors . — The average weight of i7ifa7its delivered i7a this series 
Avas 7 pounds 1 0U7iee, or 3,200 gra?ns. It is esti7nated that the average sized 
baby delivered at this hospital is 7 pounds 8 ounces, or 3,400 grams. 

C. Labor, Delivery and Operator . — DeLee poi7its out that iH'olonged labor 
causes ede7na of the peri7ieu7n, 7naking it 7nore friable. Thirty-one, or 19.5 ])C7 
ce7it, of these eases had labor longer tha7i tAve7ity-f our hou7'.s. This proportio77 
far exceeds the ninnber of prolo7iged labors i7i the re7nainder of the deliveries. 

Table II attempts to show the various positions of the fetus as found by the 
designated authors. Our series showed no position to be excessive. Tlie dis- 
tribution is such that we find it 7ieee.s.sary to discount position as a serious cause 
of third degree laceratio7is. 


Tabi.e II. Position as a Cause 



OUR SERIES 

1 AVILEIAMS14 1 

DE LEE 15 

Total 

10f) 

6877 

35,179 

LOA 

46 % 

54 % 


EGA 

28 % 

25 % 


LOP 

.3.1 % 

9 % 


EOP 

7.5% 

12 % 

52.7 % 

Breech 

3.8 % 

3.9% 

4.2 % 

Face 

.6% 

.6% 

.33% 


Tables III and IV evaluate the operator and operative procedure. Ob- 
viously the greatest percentage of tears occuiTcd in tlie low forceps delivei’ies. 
The re.sident on obsteti-ics delivers about half as many as the inteim b}’- low 
forceps. This proportion tallies with the amount of third degi-ee teai’s each 
.sustained. Although low forcejis is an important cause of third degree teai-s, 
it seems as though the skill of the operator at the ho.spital staff level does not 
pi-event this condition. 

Of this grou]) 142 had median episiotomies; foui'teen had mcdiolateral, and 
three patients had none. Obviously median episiotomies are pi’eeursors of third 
decree tears. However, the literature on median eiiisiotomics attempts to .justify 
iis'^use. Phaneuf”* .states that they are easier to repair and if anatomically 
brou'dit together leave a more cla.stic perineum. The third degi-ee that develops 
frequently°with this type of iierineum can be in-evented by continuing the episi- 
otomv to encircle the anus, lie points out that rectoceles i-ai-ely oceiii- after com- 
plete laceration of the perineum. This tends to jirove that it is not the pcilneum 
that is re.sponsible for this defect, but rather the sti-etching and relaxation of 
the fascial structures of the po.sterior vaginal segments. Bai-i’ctf' emphasizes 
the fact that lateral episiotomies cause greatei- deformity and a more difficult 
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DeLee^“ in describing tlie jiatliogenesis of these injuries, believes that tiie 
muscle siiffei’s less actual injury than the fascia. It is the destruction oi the 
fascia that allows the muscle bundles to fall into new arrangements, thus 
elianging- the point of attachment to the vagina, rectum, and anal sphincter. 
"SVlien the perineal body is torn, the urogenital septum is destroyed. The 
anterior wall of the vagina sags. The posterior wall rolls out, and the introitus 
is permanently open. Dwight Van Dell,^^ in a discussion of pathogenesis of third 
degree tears, states that pressure on the perineum and its lack of retraction 
with its subsequent anemia and tensene.ss lead to this injury. The levators 
give and, iDccause of its firm attachment to the sphincter ani, expose the latter 
to the full force of the fetal mass. In incomplete tears only repair of the uro- 
genital diaphragm and sphincter ani will control the sphincter action of the 
bowel. The.se maintain continence under pressure. 

The perineum has two functions. It guides the flexing head rnitil the occi- 
put stems under the s.vmph^’sis. This is followed by its stretching to insure 
necessary extension. This stage of the delivery has been treated by various 
methods. Manual dilatation of the perineum has been used for many years. 
DeLee^= points out the following in a discussion of this procedure: “Maniial 
dilatation of the perineum led to an intact mucosa but the underlying fascial 
layers stretched and separated causing the common injury of parting of the two 
levator pillars as they embrace the rectum ; the few Lushka fibei’s and the inter- 
columnar fascia being torn resulting in a diastasis similar to that of_ the rectus 
abdominis muscles.” However, it did fulfill the extension function of the 
perineum. The procedure next used was episiotomy after flexion of the head. 
This procedure, along with the Ritgen maneuver, certainly helped to prevent the 
mechanical forces that go to create relaxed perinea. Episiotomy had therefore 
obviated the perineum’s extension function. With the onset of prophylactic 
forceps both functions were practically excluded. The perineum previously 
serving as a barrier subject to the geometry of forces was almost completely 
disregarded. 

Material Studied 

Table I illustrates the distribution of third degree lacerations in this series. 
One hundred fifty-nine or 1.63 per cent of the total deliveries sustained third 
degree tears. Of these, 59 or 0.62 per cent were complete, and 100 or 1.01 per 
cent were incomplete. Its occurrence according to gravidity is noted. Waters^^ 
reports twelve eases of third degree laceration after median episiotomy of 373 
deliveries, an incidence of 3.2 per cent. 


Table I. Ixcidexce of Thiup Degbee Laceratioxs 



j I)EL1VEUIE.S t 

TIURP LACERATIOX | 

CO.Ml’LETE j 

1 IXCO.MPLETE 

PrimigTavicla 

3,022 

14S or 4.9 % 

54 or 1.7 % 

94 or 3.1 % 

^vtulti gravida 

G,14S 

11 or .15% 

5 or .08% 

(5 or .09% 

Total 

9,170 

1,59 or 1.63% 

.39 or .62% 

100 or 1.01% 


Etiology 

Causative factors are divided into maternal, fetal, labor, delivery, and op- 
erative. The etiology has been outlined during these many years of obstetric 
histoi'v. It is our hope to point them out as we found it. In our analysis, some 
of these causes assume less significance, some more. 

A. Maiarml Faciors . — The average age of this group was 22 years. Table I 
illustrates the fact that third degree laceration is usually a complication of 
primigravida. The previous obstetric hi.story in the multigjuvida series revealed 
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begun at the upper angle runs down the perirectal fascia to the capsule of the 
sphincter ani. By everting tlie caught sphincter ani muscle this suture can be 
used to approximate the posterior fascia of the capsule. The sphincter is then 
brought together Ijy two mattress or two interrupted catgut sutures. When 
this is accomplished the anterior layer of the capsule is closed by carrying the 
fascial suture forward. A routine episiotomy repair then follows. 

The postoperative care is simple. It consists of the following ; 

1. Low residue diet. 

2. Mineral oil. 

3. Carlsbad Salts or Phoso-Soda drams one as soon as tolerated after de- 
livery, and four times a day after that. 

4. Heat lamp to perineum twenty minutes, twice daily. 

5. If there has been no bowel movement by the tliird day: (a) Oil retention 

enema drams three given with a rubber catheter size 20. (b) Soap suds enema 

in 4 hours if oil has not been expelled. 

Follow-Up 

Of the 159 patients, there were 26 who ran a moderately morbid course. 
The infection above in no way affected wound healing. There was onlj^ one 
]Derineum that healed poorly. Postpartum ol)servation at six weeks and up to 
five years on 134 cases revealed healed perinea with no symptoms. One hundred 
fifteen of these had a notation on their records to the effect that there was good 
sphincter tone and control. The several eases whose charts evidenced trouble 
are outlined as follows : 

Case 1. — The perineum was healing poorly at the time she signed out of the hospital. 
She was never seen again. 

Case 2. — At delivery because of a severely bleeding hemorrhoid, this patient was packed 
tightly and tissue approximated by hemostatic sutures. A secondary repair was done at a 
later date. 

Case 3. — The patient reported incontinence of gas during the second pregnancy, but was 
asymptomatic before and after that delivery. 

Case 4. — The patient had a poor result after the first repair. A secondary operation 
was done at a later date. 

Nineteen of these patients had subsequent deliveries at this hospital. The 
operator was not aware of the previous history and took only usual deliver^’- 
precautions. There was no repetition of the third degree laceration. Of these 
patients, four had median episiotomies. Pour had second degree lacerations. 
One had a right mediolateral episiotomy. The remainder delivered with intact 
pei'inea. In contradi-stinction to secondary repairs of lacei-ated perinea these 
patients can deliver from below without recurrence. Barrett^® believes a cesar- 
ean section should be performed in order to prevent I’ecurrence. Email and 
Ferteta*' in a study of 205 surgical repairs of complete lacerations, state that of 
39 .subsequent pregnancies, 21 had recurrence of the tear. The operator was 
unaware of the previous injury and did not guard the perineum at delivery. 

Summary and Conclusions 

1. One hundred fifty-nine eases of third degree lacerations arc ])re.scnted. 

2. A cla.ssification of third degree lacerations is recommended foi- standard 
use: incomplete if only the sphincter is involved, and complete if in addition 
the rectum is also entered. 

3. Anatomy and physiology of the perineum are discussed and tiie pathogen- 
esis is suggested. 
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repair. The thin fil)ers of the levators retract and are more difticiilt to approx- 
imate. Campbell’® believes that sometimes extensive mediolateral episiotomies 
cut the fibers of Lushka that suspend t.lie rectum irom the levators. Rectocele 
later occurs with the stress and strain of defecation and fui-ther childbearing. 
He finds that median e]usiotomies allow for a re])air of the perineal body in a 
manner that brings the levator ani into their normal position. To him episi- 
otomy exposes lacerations and makes it. acee.ssible for primary i-epair. DeLee 
repeats the same principle when he says that, all episiotomies prevent further 
tearing and allow visualization of tissue for a ])roper anatomic repair. 


Table III. Tyi>e op Delivery as a Cause 



SRONTAXEOUS 

DELIVERY 

LOW FORCEPS 

StIDFORCEPS 

BREECH 

Totiil 

Series 

Per cent of lotiU 

G202 

22 

"0.35% 

1SS6 

323 

G.5% 

259 

8 

3.09% 

3G2 

G 

1.93% 


Table IV. 

Operator as a Cause 



! 

INTERN 

1 RESIDENT 

Spontaneous delivery 

Low forcop.s 

Midforceps 

Low forceps rotation 

Breech 

Total and per cent 

l'9 

71 

S 

OS or CL2% 

(51 

3 

30 

8 

14 

G 

or 38.8% 


Campbell’® ])ostulates that at the stage where extension in delivery occurs 
the perineum has to be relaxed. K intense spasm occurs as is ol“ten produced by 
light anoxic anesthesia, lacerations comparable to dii’cct violence may result. 
Our series points out that tlie highest ]4crccntage occurred iii those who had 
pudendal block for delivery. Here the uterine contractions and the perineal 
pressure developed factors that could not be controlled by the operator. Cen- 
eral ane.sthesia gave the best results. Local and regional ane.sthesias with the 
patient awake are effective for low forcej^s deliveries only when all perineal pain 
is relieved. The pudendal block docs not ])rovido this anesthesia while the 
caudals and spinals do. When a third degree occurs in the latter and general 
anesthesias, the conduct of delivery may be entirely at fault. 


Table V. Tyres ok Aa'e.sthe.sia as a Cause 


ANESTIIE.SIA 

total 

NUMBER AND PER CENT OF 
THIRD DEGREE T.ACERATIONS 

None 

5460 

14 or .32% 

Gas-oxygen-etlier 

1474 

4G or 3.1 % 

Gas-oxygen 

8G1 

24 or 2.8 % 

Pudendal 

835 

G8 or 8.1 % 

Caudal 

90 . 

3 or 3.3 % 

Spinal 

77 

4 or 5.2 % 


Repair and Postoperative Care 

The repair and po.stoperative care at this institution follows the plan sug- 
gested by Royston.'® Chromic catgut 00 or 000 on an atraumatic needle is used. 
A suture is started at the angle of rectal tear submucosally. This is brought 
down in this layer to the mucocutaneous junction where it is locked and put 
aside to be used in the subcuticular stitch for the perineal skin. A second suture 













APPENDICITIS OCCURRING DURING PREGNANCY 

A Diagnostic Review of 200 Cases 

Eakl G. M. Krieg, M.D., Detroit, Mich. 

T he subject of appendicitis as it occurred during pregnancy presented cer- 
tain findings which, when recognized, inaj’- eliminate operation in many cases 
and save life in the occasional instance. 

The material presented here was obtained through the courtesy of four 
hospitals in Detroit, Mich. Receiving Hospital is a municipal institution tliat 
has no obstetric service. Woman’s Hospital devotes one-half of its services to 
olistetrics. Grace and Harper Hospitals are general hospitals and support active 
obstetrical services. 

For the purpose of discussion, this .series was divided into the following 
groups. (Table I.) 


Table I. Groupixg of Cases for Discussiok Accordixg to Tissue. Diagnosis 


1. Acute (catarrhal, gangrenous, gangrenous -with 


general peritonitis) 

52 

2. Nonacute 

125 

3. Interval operation (not discussed) 

2 

4. Discharged without operation 

21 

Total 

200 


The number of cases was inadequate for statistical stud.y ; however, certain 
trends were presented. Table II demonstrated that pregnancy and appendicitis 
were more common in the early age groups. Table III presented a definite sug- 
gestion of seasonal occurrence in the acute cases. The nonacule cases were 
spread evenly throughout the year. This would be expected if the lower al)- 
dominal pain often associated with pregnancy was confused with the pain asso- 
ciated with acute apjiendicitis. Table IV indicated that tlie acute cases occur 
throughout the pregnant state as one would expect if there were no relationship 
with pregnancy per se. In the last lrime.ster tliere was only one case in the 
' ' nonaeute ’ ’ group. 


Table II. Age Versils ArrExmcTTLS and Pregnaxcy 



UNDER 20 
YEARS 

20 TO 25 26 TO 30 31 TO 35 

YEARS YEARS YE.VRS 

OVER 35 
YEARS 

NO 

RECORD 

Acute 

5 

20 19 5 

2 

1 


Chronic 

19 

09 32 15 

13 

0 



Table III. 

Seasonal Occurrence of Abdominal 

Sympto.ms 








NO 






Ri;c- 


J.\X. 

FEB. MAR. APR. MAY .lUN. .TUL. AUG. 

SEP. OCT. NOV. 

DEC. 

OliD 

Acute (52) 
Xonacute (12 

4 

5) 31 

8 2 5 0 3 0 5 

8 12 11 11 10 S 12 

8 4 4 

9 10 12 

7 

11 

*} 

1 
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4. The use of median episiotomy is recommended and its use justified 
despite its association ivitli third degree lacerations. 

5. Causes of third degree laceration such as contracted outlet, size of fetus, 
position, anesthesia, forceps are analyzed. 

6. A simple repair and postoperative treatment is outlined. 

7. The folloAv-up on this series, though incomplete, is sufficient evidence that 
all fears may be allayed in the treatment of third degree lacerations. As long as 
an accurate anatomical repair is performed tlie results ivill usually be good. 

References 

1. Davis, C. H.: Gynecology & Obstetrics, Vol. 3, Chapt. 24, Pg. 7. 

2. DeLee, J. B. : Principle's and Practices of Obstetrics, ed. 8, Philadelphia, 1943, IV. B. 

Saunders and Co., p. 753. 

3. Stander, H. J.: Textbook of Obstetrics, ed. 3, New York, 1945, Appleton-Century 

Company, p. 390. 

4. Curtis, A. H.': Obstetrics & Gynecology, Philadelphia, 3933, W. B. Saunders Co., Yol. 2, 

p. 376. 

5. Curtis, A. H.: Textbook of Gynecology, ed. 3, Philadelphia, 1942, W. B. Saunders Co., 

p. 373. 

G. Wharton, L. R.: Gynecologj- and Female Urolog}', page 238. 

7. Standard Nomenclature of Disease: Published by A. hi. A., 1942. 

8. Curtis, A. H., and Anson, B. J. ; Quart. Bull. 'Northwestern University, Winter Quarter 

16: 275-284, 1942. 

9. Martius, hi. H.: Gjmecologj' Operations, page 288-291. 

10. DeLee, ,T. B.: Principles and Practices of Obstetrics, ed. S, Philadelphia, 1943, W. B. 

Saunders and Co., p. 744-74G. 

11. Van Dell, D.: Miss. Valley M. J. 64: 99-105, 1942. 

32. DeLee, J. B.: Principles and Practices of Obstetrics, ed. 8, page 271. 

13. Waters, E. G.: Alt. J. Obst. & Gyneo. 5: 339-325, 1945. 

14. Stander, H. J., and Williams, J. W.: Obstetrics, ed. 6, 1916, p. 305-306. 

15. DeLee, J. B. : Principles and Practices of Obstetrics, ed. 8, Philadelphia, 1943, W. B. 

Saunders and Co., p. 398. 

16. Phaneuf, L. E.; Am. d. Surg. 64: 3, 3944. 

17. Barrett, C. W. : J, Internat. Coll. Surg. 6: 115-125, 3943. 

18. Campbell, R. E.: Vaginal Hysterectomy, Ivennedy and Campbell, Philadelphia, 1944, 

F. A. Davis Company, pages 358 and 359. 

19. Royston, G. D.: Am. J. Obst. & Gynec. 19: 185-195, 3930. 

20. Barrett, C. W. : J. Internat. Coll. Surgeons, March- April, 1947. 

21. Arnell, R. E., and Ferteta, J. A.: Surg., Gynec. & Obst. 69: 518-523, 1939. 



738 


KEIEG 


Am. J. Obst. & Gynec. 

April, 1949 


only 27 cases. Rebound tenderness, pain in upper right quadrant, Eovsing’s 
.sign and psoas sign were the other palpatory signs mentioned. It was apparent 
that the usual -physical signs were poorlj'^ demonstrable or absent in about one- 
half of the cases. The displacement of the appendix by the enlarging uterus 
does not present the complete answer. (Table VI.) 


Table VI. Physical Exajiinatiox 


ACUTE CASES (52) 


NONACUTE CASES 

(125) 

Muscle spasm 

9 

Muscle spasm 

3 

“Spot” pain 

27 

“Spot” pain 

0 

Eebound tenderness 

8 

hTo record on chart 

14 

Eight upper quadrant pain 
Eovsing’s sign 

1 

Alass recorded 

10 

1 

Ollier signs: Bilateral 

abdominal 

Psoas sign 

2 

pain; lower abdominal pain; dis- 
tension; rebound tenderness 


An analysis of the “nonaeute” cases revealed that no case presented a his- 
tory sequence of sudden onset, abdominal cramps, and localization of pain. Four 
cases presented abdominal pain followed by localization over McBurney’s point 
that could be suspected of acute disease. 

The duration of the abdominal pain was of intere.st. In 44 cases, the dura- 
tion was not mentioned but was probably short; 48 cases had pain one month 
or longer; 21 eases had pain one week or more; 12 cases had pain two days 
or more. 

Prominent complaints in order of their frequency are shovm in Table V. 

Abdominal examination of the “nonacute” cases revealed no instance of 
finger-tip localization of pain. Slight pain on deep palpation over McBurney’s 
point or the right lower quadrant was mentioned in 49 cases; the absence of pain 
was recorded 26 times; no record on chart in 14 cases. A mass was noted on the 
chart in 10 cases. Bilateral abdominal pain, pain in lower abdomen and in the 
gallbladder region, right rectus spasm, rebound tenderness and distention were 
mentioned in two or three instances each. (Table VI.) 

Blood Counts 

The blood pictures were limited to simple blood counts. Thej'^ were found 
to be unreliable as diagnostic sides. A group of 51 cases of acute appendicitis 
had i-ecorded blood counts which ranged from 8,000 to 31,000 total white cells 
per c.mm. In approximately one-third of these cases, the white cell count was 
below 14,000 per c.mm. The polymorphonuclear counts ranged from 68 pei‘ 
cent to 95 per cent. In two-thirds of these cases the “poly” count was 80 per 
cent or le.ss. 

There were records of blood counts in 89 cases in the “nonacute” group. 
In two-thirds of the cases, the total white cell count ranged from 6,000 to 12,000 
cells per c.mm. and the polmnorphonuclcar count was between 60 per cent and 
SO per cent. In the remaining one-third, the total count rose as high as 23,000 
cells per c.mm. and the differential polymoi'phonuclear count as high as 95 per 
cent. (Table VII.) 


Table YIl. Blood Cov.nt.s (White and Diffebe.vtial) 


.\CUTE (51) 

NO.N ACUTE (89) 

Total counts 8,000 to 31,000 

3.3 per cent below 14,000 
Pohunorphonuclcar 08 per cent to 95 per cent 
■ F.fi per cent were SO per cent or le.«s 

Total counts 0,000 to 23,000 

GO per cent 12.000 or below 
Polymorphonuclear 00 per cent to O.l per cent 
*3.3 per cent were SO per cent or more 
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Tabi^e IV. Month op Gestation Versus Operation 



1 

2 

3 

4 

5 

6 

7 

8 

9 

NO 

RECORD 

Acute (52) 

0 

9 

12 

8 

7 

6 

5 

1 

3 

1 

Nonacute (125) 

1 

48 

27 

17 

6 

8 

1 



17 


Anamnesis 

An analysis of the “ acute” cases showed that the most important aspect of 
diagnosis was an accurate history. There was evidence of a sudden onset of 
symptoms in 41 cases. In the remaining 11 cases, abdominal cramps lasted from 
one to two days. Generalized abdominal cramps were present in 45 cases. 
Cramps were present over the right lower quadrant in six cases and over the 
lower abdomen in one case. There was spot localization of pain in 50 cases and 
no localization in two cases. In the two cases not complaining of spot pain, there 
was a positive psoas sign. Additional complaints were found in eight cases. 
(Table V.) 

Table V. History 


ACUTE CASES (52) ] 

1 NONACUTE CASES (125) 

Onset : 

Sudden 

41 

Onset : 

Sudden 

0 


Prodromal 



“Short time” 

44 


(1-2 days) 

11 


2 days ± 

12 





1 week ± 

21 





] montli ± 

48 

Cramps : 

Generalized 

45 

Crami)s : 


0 


Right lower quadrant 

6 





Lower Abdomen 

1 




Localization : 

f'SpoL’ 

50 

Localization : 

“Spot” 

0 


No 

2 

Prominent 

Pain right lower 



Psoas sign 

2 

complaints: 

quadrant 

70 





Abdominal pain 

23 





Nausea and vomiting 

54 





Vaginal bleeding 

8 

Other Complaints: 

Diarrhea 

5 

Other 

Vaginal discharge; 



Protracted vomiting 

2 

complaints : 

menstrual pains; 



Vaginal bleeding 

1 


malaise; diarrhea; 






backache ; dizziness ; 






dysuria; costo- 






vertebral pain 



Comment. — ^The anamnesis of acute appendicitis evolves about a triad of 
events. First, there is the sudden onset which occasionally may be preceded by 
a period of vague gastrointestinal symptoms. Secondly, there are crampy pains 
projected over an area of the alidomen, usually associated with some degree of 
nausea and/or vomiting, which can be described as the peristaltic phase of the 
disease. These cramps cease before the third phase is fully developed. The 
third phase is the localization of a steady, dull pain definable by the tip of the 
patient’s finger and may be termed the phase of peritoneal irritation. This triad 
indicates the presence of acute appendicitis with few exceptions, regardless of 
ar^ contrary physical or laboratory findings. In the rare instance, an acutely 
inflamed low-lying gall bladder or Meckel’s diverticulum may give a similar 
picture. 

Abdominal Examination 

Physical examination of the patients in the "acute” series revealed an in- 
teresting lack of findings. Only 9 eases presented rectus or abdominal wall 
spasm. The records of 18 cases made a special note that no muscular rigidity 
was present. Local pain over MeBurney’s point was present to palpation in 




740 


keieg- 


Am. J. Obst. & Gyncc. 

April, 1949 


Examination. — Localized pain over McBurney’s point. 

Laboratory. — White blood cells 11,700, polymorphonuclear leucocytes 78 per cent. 

>Sent home after three days. 

Case 3. — 2369, white, 19 years old, primipara, 2 months’ gestation. 

History. — Generalized abdominal pains of two days’ duration associated with nausea, 
localization of pain in lower right quadrant. 

Examination. — Slight pain on palpation over McBurney’s point. 

Laboratory. — ^IVhite blood cells 9,450 peljunorphonuclear leucocytes 56 per cent. 
Discharged. 

Case 4. — ^M 9809, white, 20 years old, primipara, 4 months’ gestation. 

History. — Pain over the right lower quadrant a.ssociated with vomiting of 4 days’ 
duration, localization of pain over McBurney’s point, which was relieved by application of ice 
to abdomen and aggravated by motion. 

Examination. — Pain localized over McBurney’s point. 

laboratory. — White blood cells 13,200; poljmjorphonuclear ieucooytcs 74 per cent. 

ISTo operation. 

Case 5. — 106435, white, 24 years old, primipara, at term. 

History. — Generalized abdominal cramps (interpreted as pseudo-labor) associated with 
vomiting, localization of pain in right lower quadrant. 

Consultation, — “Suggestive of acute appendicitis or twisted omentum, watch blood 
counts. ’’ 

Laboratory. — Counts taken every six hours: 

White blood cells Polyniorphonuclears 

25.400 ‘ 89% 

17,500 79% 

19,600 83% 

18.400 86% 

16,900 89% 

18,300 88% 

13,100 83% 

Attack subsided; discharged. 

Case 6. — L 10198, Negro, 24 ycai> old, para ?, 6 months’ gestation. 

History. — ‘ ‘ Sore throat ’ ’ and generalized abdominal pain for one week ; marked pain 
in right lower quadrant associated with pohairia, dysuria, diarrhea of two days’ duration. 
Examination. — Generally toxic; severe pain in right lower quadrant. 
laboratory. — Hemoglobin 12 Gm.; red blood cells, 3,640,000; white blood cells 31,700; 
l)olyniorphonuclear leucocj’tes 93 per cent with ‘ ‘ toxic granulation. ’ ’ 

Operation. — Spinal anesthesia; drainage of ab.'^cess through McBurney incision. 

Expired on operating table. 

Case 7. — B 35600, white, 29 years old, para i. 

History. — Epigastric j)ains; localization in right lower quadrant associated willi vomit- 
ing, two days’ duration. 

Examination. — Tendc'rness right lower quadrant and rigid upper quadrant. 

Laboratory. — White blood cells 11,650; j)olymorplionuulear leucocytes 90 per cent. 
Operation. — McBurney incision; gangrenous appendix removed; abdominal drains in- 
serted; culture negative for growth; died fifth postoperative day. 

Autopsy. — Septic emboli in the mesentery; gangi'enous bowel. 

Case S. — 58141, white, para i, at term. 

History. — Previous admission 6 days previously, discharged after unsuccessful attempt 
at induction of labor (quinine, oleum ricini, Pitressin). December 1, onset of generally 
severe and coliclcy abdominal i)ains, followed by nausea and vomiting; localization of ])ain in 
right lower (piadrant. 
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Cases Discharged Without Operation 

A group of twenty-one eases were admitted to the iiospital with a diagnosis 
of acute appendicitis but were sent home after a period of _ observation. Five of 
these cases presented a definite history of active api^endicitis ; they should have 
been operated upon promptly, in my opinion. Accurate evaluation of the con- 
dition of the appendix by anj' diagnostic means at our disposal is not reliable in 
cases of pregnancy. Postponement of operation may be extremely dangerous, 
while early operation is relatively’- safe. One of the cases presented here was 
followed by repeated blood counts, a notoriously inadequate procedure as this 
paper demonstrates. A brief resume of the case histories of the challenged eases 
are as follows. (Case reports Nos. 1, 2, 3, 4, 5.) 

‘ ‘ Missed Diagnosis ’ ’ 

A group of fifteen eases ])resented prolDlems of differential diagnosis as they 
were encountered in this .study. The appendix was removed incidentally after 
the true diagnosis had been made at operation. Eight cases involved a considera- 
tion of ectopic gestation, of which five eases had a preoperative diagnosis of 
tubal pregnancy which was not confirmed; one case was a hematoma following 
ruptured ectopic pregnancy that was diagnosed as appendiceal abscess ; one case 
was a true ectopic pregnancy diagnosed as acute appendicitis; one case was a 
missed abortion diagnosed as ectopic. 

There were three cases in which tlie tumor of pregnancy ivas diagnosed as 
an ovarian cyst and two cases were diagnosed as filiroid uteri. One ease of acute 
right lower lobar pneumonia with referred abdominal pain and two cases of 
acute pyelonephritis were operated upon for acute appendicitis. (Table VITI.) 


Table VIII. Missed Diagnosis (15). Appendix Removed After Correct Diagnosis 

Was Made 


preoperative diagnosis 

postoperative diagnosis 


(1) Acute ectopic pregnancy 

Normal tubes 

5 

(2) Acute ectopic pregnancy 

Acute appendicitis 

1 

(3) Acute ectopic pregnancy 

hlissed abortion 

1 

(4) Acute appendicitis (abscess) 

Hematoma 

1 

(5) Ovarian cyst 

Central pregnancy 

2 

(6) Fibroid uterus 

Central pregnancy 

2 

(7) Acute appendicitis 

Acute lobar pneumonia 

1 

(8) Acute appendicitis 

Acute pyelonephritis 

2 


Mortality 

The mortality in the entire group rvas 2 per cent; in the "acute group” 
it was 7.7 per cent. It is conceivable that all deaths could have been prevented 
by the courageous and prompt action of the patient and physician. Early con- 
sultation with the abdominal surgeon -would seem advantageous. A short resume 
of each ease is presented. (Cases 6, 7, 8, 9.) 

Case 1. — 25400, wliite, 21 years old, primipara. 

Jlistory . — Abrupt onset of epigastric cramps, continuous vomiting, obstipation, localiza- 
tion of pain in riglit lower quadrant, 

'Examination . — ^Right rectus spasm; deep pain over McBurney’s point; temperature 
08.2° P. 

Eahoratory . — ^IVliite blood cells 11,700; poljmiorplionuclear leucocytes 78 per cent. 

The attack subsided ; discharged. 

Case 2. — ^B 25913, white, 23 years old, primipara, 3^ months’ gestation. 

History . — Sudden onset of epigastric pains, increased amount of nausea and vomiting, 
localization of pain over McBurney’s point. 


CARCINOMA OF THE VULVA 
A Review of Fifty Cases 

Arthur B. Lukin, M.D., New Orleans, La. 

(From the Department of Pathology and Bacteriology, School of Medicine, Tnlane Dnivcrsity 

and Charity Hospital) 

D uring tlie ten-year period from January, 1937, tlirougli December, 1946, 
there were 50 case.s of proved carcinoma of the vulva admitted to Charity 
Hospital at New Orleans. This represents 2.4 per cent of all malignancies of 
the female genital tract (2,058), and 0.11 per cent of all gjmecologic admissions 
(44,770) during this period. Included in this series are all histologically con- 
finned malignant lesions _ arising in the labia, clitoris, Bartholin’s glands, and 
vestibule. Also included is one case of periurethral carcinoma. 

The youngest patient in the group was 23 years of age and the oldest 80, 
the average age being 53.4 years. This is somewhat less than the average age 
of 58 to 60 reported by Taussig,’*® Graves and IMezer,' and Folsome.® Twenty- 
one eases (42 per cent) occurred in patients under the age of 50, but the great- 
est actual number (10) occurred in the eighth decade (Table 1). Sixty-six 
per cent of the patients had reached or passed the menopause before present- 
ing themselves for diagnosis. Twelve women were nulliparous while 38 had 
borne one or more children. 

Shannon and Marting,-^ in reviewing the literature, cited five cases of 
carcinoma of tlie external genitals complicating pregnancy and added a re- 
port of a sixth case. Four of these presented carcinoma of the vagina, and 
two carcinoma of the vulva. Included in this series are two patients, both 
Negro, in whom the lesions of the vulva were first discovered during preg- 
nancy. One of these patients, aged 29 years, is alive four years following par- 
tial vulvectomy and has had one subsequent pregnancy. The other patient, 
aged 27 years, is alive and apparently well eighteen months after a vulvectomy 
and bilateral lymph node resection, performed one month following the 
vaginal delivery of a living child. Thii*ty-one cases (62 per cent occurred 
in Negro women, a total of 0.13 per cent of 24,481 Negro gynecologic admissions 
during this period. In wliite patients the incidence was 0.09 per cent of 
20,289 admissions. Thus, this serie.s shows no great difference jn the incidence 
of vulvar cai-cinoma in Negro and white women in the New Orleans area. 

TABi.n I. Age Txcidexce 


AGE (YBAKS) 

NO. OP CASES 

20-29 

4 

30-39 

9 

40-49 

8 

o0-59 

8 

C0-G9 

9 

70-79 

10 

80-89 

2 


It is discouraging to note the time elapsed from the onset of symptoms to 
the time the patients fir.st sought admission to the hospital (Table li). The 
.shortest period of time elapsed was two weeks, the longest ten years. 
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Laboraiory. — ^^Vhite blood cells, 12,000, polymorphonuclear leucocytes 96 per cent; non- 
filamented 8 per cent. 

December 2, consultant believed condition due to toxemia of pregnancy. December 3, 
baby delivered stillborn after medical induction. Temperature normal. Nausea, moderate 
distention. White blood cells 28,000; polj'morphon'uclear leucocytes 95 per cent; nonfila- 
mented 7 per cent. December 4, marked distention; temperature 100.6° P., diagnosis of 
acute appendicitis made and medical treatment advised. 

Died on tenth day. 

Case 9. — 10859, vhite, 20 years old, primipara, at term, admitted April 24, 1947. 

History. — Admitted to hospital with complaint of increasingly severe right costoverte- 
bral pain which radiated to right flank. 

JSxamination. — ^Pain over right costovertebral angle, temperature 99° P. 

Laboratory. — ^Red blood cells 3,160,000; white blood cells 29,800; poljunorphonuclear 
leucocjdes 84 per cent; stabs 31 per cent; urinalysis, negative; penicillin given in adequate 
dosage. April 26, 1947, pain in right costovertebral angle became more severe and radiated 
to the right flank and the right lower quadrant; vomiting occurred and shortlj’’ afterward 
there was localization of pain in the right lower quadrant. 

Examination. — Marked costovertebral pain, slight tenderness in the right flank but no 
abdominal pain. Catheterized urine specimen revealed an occasional pus cell. 

Diagnosis. — ^Acute pyelonephritis of right kidnej' concurred in by consultant. 

April 27, 1947, severe dyspnea developed; the pain in right costovertebral angle was 
more severe, a cough developed. 

Examination. — Marked abdominal distention, no peristalsis to auscultation. Chest 
x-ray revealed acute pneumonic process at both bases. The diagnosis became obvious, and 
conservative treatment was advised, which was carried on energetically. 

The patient succumbed on the eighth day. Post-mortem revealed gangrenous ap- 
pendicitis, generalized peritonitis, p 3 ^elonephritis, bilateral lobar pneumonia of low'er lobes. 

Summary and Conclusion 

The anamnesis of acute appendicitis in the pregnant woman was the same as 
that in any other individual and it was the most reiial^le feature in the diagnosis. 

Physical examination was misleading because the usual findings in over 
one-half the cases were either poorly demonstrable or absent altogether. 

The simple blood pictures were poor diagnostic aids. Many of the acute 
cases had counts within the upper limits of normal \vhile many of the nonaeute 
eases had counts usually associated with advanced suppurative appendicitis or 
peritonitis. 

The deaths were found in the well-advanced eases of appendicitis and 
peritonitis. 

The most important factor to be considered in the differential diagnosis was 
the pain associated with the enlarging uterus in the early stage of pregnancy 
and the “lightening” pains of the mother at term. 

If there is a definite anamnesis of appendicitis accompanied by poor or 
absent physical signs and an inconclusive blood picture, this report strongh>- sug- 
gests that immediate operation is indicated. 
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Table III. Possible Predisposing Factors 


Granulomatous venereal lesions 

18, 

Leucoplakia 

9 

Papillomatous lesions 

4 

Trauma 

2 

Venereal warts 

1 

Table IV. Associated Venereal Infections 

Syphilis 

8 

Sj^liilis and Ijanphogranuloma inguinale 

4 

Syphilis, granuloma venereum 

1 

Syphilis, lymphogranuloma inguinale, chancroid 

1 

Chancroid and granuloma venereum 

1 

Chancroid 

1 

Granuloma venereum 

2 


All but one of the 21 patients under the age of 50 years were Negro. Jt 
is probably significant that 12 (60 per cent) of these Negro patients had one 
or more of the granulomatous venereal diseases. This evidence suggests that 
the presence of granulomatous venereal lesions may favor the early appear- 
ance of carcinoma of the vulva. 


The primary site of the lesion, so far as could be determined was on the 
labia in 37 cases, in the vestibule in three cases, and in Bartholin’s glands in 
four. In five cases, the initial lesion was on the clitoris. There was an equal 
distribution between the right and left sides. No attempt was made to sepa- 
rate lesions of the labia into those arising on the labia majora or the labia 
minora. 

Rarely does metastasis to the vulva occur from carcinomas primary else- 
where in the body.” Only one such case was discovered among the 44,770 
gynecologic admissions covered in this survey, the patient being a 63-year- 
old Negro woman who had an adenocarcinoma of the vulva, metastatic 
from the rectum. This case is not included in the series. Included 
is one ease of malignant melanoma arising in the right laliiiim majus, one ease 
of mixed adenocarcinoma and epidermoid carcinoma apparently arising in the 
left Bartholin’s gland, and one case of extensive Bowen’s disease associated 
with grade III epidermoid carcinoma. One lesion was periurethral in origin 
and was epidermoid in character. There were three other examples of adeno- 
carcinoma arising in the Bartholin’s glands. The remaining^ 43 le.sions wei-e 
epidermoid carcinomas. Histologic sections were still available for study 
in 43 of the 50 cases. The seven cases in which the slides were no longer 
available had been histologically diagnosed by competent pathologists. The 
37 eases of epidermoid carcinoma in which slides were available wei-e reviewed 
and graded. Twenty-three were grade II, 11 were grade III, one was grade 
IV. Two were unsuitable for grading. 

In three patients there was more than one malignancy. All of these pa^ 
tients Avere Avhite. One Avoman had a Auilveetomy in 1941, at the age of 67 
rears for epidermoid carcinoma. She Avas readmitted in 1944 Avith a car- 
cinoma of the stomach. At that time the genital le.sion was apparently cured 
The patient refused surgery and cannot now be traced. ^ Hie second patient 
Avas treated in 1938 at the age of 72 years for epidermoid carcinoma of the 
hand and nose. In 1940. a malignant melanoma of the vulva appeared and was 
treVed radiologically on the basis of a mistaken diagnosis of epidermoid 
cai'cinoma. In 1944.' adenocarcinoma of the fundus of the uterus Avas diag- 
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111 the majority of cases, the presenting symptom was the presence of a 
"sore” (growth, nicer) on the external genitals folloivecl in order of fre- 
quency by itching, burning, pain, and bleeding. Nine of the patients (18 per 
cent) had a pre-existing leucoplakia. Other pre-existing lesions included 
papillomas (type undetermined), in four eases, and venereal warts in one 
ease (Table HI). There was a history of mechanical trauma in two cases. 
Eighteen (36 per cent of the patients had one or more of the specific venereal 
infections (Table IV). Syphilis occurred alone eight times, granuloma ve- 
nereum twice, and chancroid once. Syphilis and lymphogranuloma inguinale 
occurred together in four cases. There was one case each of the following 
combined infections: Syphilis and granuloma venereum; syphilis, lympho- 
granuloma inguinale, and chancroid ; chancroid and granuloma venereum. As 
far as could be determined from the hospital records, none of the white pa- 
tients in this series had venereal disease. 



Fig. 1 . — Fungating carcinoma of the vulva in a 27-year-old pregnant Negro woman. Pa- 
tient was delivered of a living child and one month later a vulvectomy and bilateral lymph 
node resection were performed. Living and apparently well one and one-half years later. 


Table TI. Delay in Seeking Hospital Treatment 


DURATION OF SYMPTOMS 

NO. OF CASES 

Less than 1 montli 

1 

1 to 3 months 

9 

3 to 6 months 

6 

6 to 9 months 

7 

9 to 12 months 

1 

1 to 2 years 

7 

2 to 3 years 

6 

3 to 4 yeais 

3 

4 to 5 years 

1 

Over a years 

(5 

Insufficient data 

3 
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lymph node resection was performed, an incidence of 30 per cent. To allow 
for the com’-entional five-year follow-up period, those patients treated before 
January, 1942, will he considered in greater detail (Table VI). 


Table V. Therapy, All Patients 


Vulveetoni}' with bilateral Ijonpli node resection 10 

Vulvectomy with unilateral lymph node resection 1 

Heniivulvectomj’ with bilateral lymph node resection 1 

Hemivulvectomy with unilateral lymph node resection 1 

Vulvectomy 13 

Partial vulvectomy 4 

Cautery or excision 3 

Irradiation 11 

Ho therapy 6 


50 


Table VI. Therapy, 22 Patients Treated Prior to January, 1942 


MODE OF TREATMENT 

NUMBER OF 

PATIENTS 

ALIVE 5 YEARS 

Vulvectomy uitli bilateral Ijanpli node resection 

2 

2 

Vulvectomy 

4 

1 

Partial vulvectom}' with unilateral lympli node 
resection 

2 

0 

Partial vulvectomy 

2 

0 

Excision or cautery 

2 

0 

Irradiation 

5 

1 

Ho therapy 

5 

1 


22 

5 


Twenty-two eases were followed for over five years. Of these, the disease 
was too far advanced in five to permit any treatment, five received irradiation 
alone, and twelve were treated .surgically. Only ttvo of tlie twelve patients 
treated surgically received the complete vulvectomy and bilateral lymph node 
resection. Both are alive and well after five years. There was microscopic evi- 
dence of lymph node metastasis in one of these cases. Two other patients 
are alive and well after five years. One was treated by simple vulvectomy 
and the other by irradiation. The latter patient had a malignant melanoma, 
mistakenly diagnosed as epidermoid carcinoma. Melanoma of the vulva is a 
rare lesion not ordinarily responsive to radiation but this patient appears to 
represent an exception to the rule. 

A fifth patient had no treatment because of advanced age and general de- 
bility, yet she did not die until five years after the diagnosis of carcinoma of 
the Vuiva had been made. There was one operative death following vulvec- 
tomy. Eight other patients could not be traced and for statistical purposes 
are considered as dead. Thus the five-year known survival rate is 22.7 per 
cent and the five-vear known cure rate is 18.1 per cent. 

The results ' of irradiation therapy have been unsatisfactory. TTealy” 
notes that carcinoma of the vulva is seldom seen excejit in women with some 
nre-existing vulvar lesion oi- abnormality. He further states that not even a 
lormal vulva will tolerate the dosage of radiation necessary to destroy a large 
MTcinoma Extensive ulcei-ation and slough often results fi-om heavy ir- 


nor 
c 


vo(li‘itinn Plate at the University of Amsterdam, treated 14 maligimneipH 

,f i r'ilva "■>•«> "0 TI'O 

VC'C trentccl l.y ivuliiition iilonc were coiisKlered jiioperelilc end 


series who ^ . 

the treatment was palliative. 
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nosed and treated radiologically. This patient Avas still alive in December 
of 1946. The third patient, aged 55 years, is perhaps the most interesting. 
In 1930, a radical mastectomy Avas done for adenocarcinoraa of the left breast. 
In 1934, a papillary adenocarcinoma of the right* ovary Avas removed. Car- 
cinoma appeared in the right breast in 1936 and a second radical mastectomy 
Avas performed. Epidermoid carcinoma of the left labium dcAmloped in 1940. 
The patient died tAvo years later. An autopsy Avas not performed. In none 
of these cases Avas there any obAuous relationship betAveen the vulvar lesion 
and the malignancy elseAvhei-e. Although the number of cases is not sufficient 
for statistical treatment, the presence of three patients Avith multiple car- 
cinoma in a group of 50 is of hiterest. 



Pig. 2. Pig. 3. 

Pig. 2. — Photomicrograph of epidermoid carcinoma of the vulva showing "pearl" formation. 
Pig. 3. — Photomicrograph of adenocarcinoma of the vulva arising from Bartholin’s gland. 


Autopsies Avere performed on tAvo patients in this series and in neither 
Avas any distant metastasis eAudent. Eichenberg® autopsied 41 cases of car- 
cinoma of the vulAm and found extension as far as the peri-aortic lymph nodes 
in only five. Distant metastasis, AAdien present, usually occurs late in the 
eoAirse of the disease. The usual spread, cA’-en from a unilateral primary 
lesioii, is to the lymph nodes in the groin on one or both sides. Later on, 
invasion of the deep femoral and obturator nodes may occur. VulA’-ectomy 
and resection of the superficial and deex) lymph nodes on both sides are there- 
fore indicated. 

Tliirty-three of the 50 cases comprising this series Avere treated surgically. 
Table V outlines the methods of treatment used oti all patients in the series. 
Lymph node metastases Avere found in four of the thirteen cases in Avhlch 




AN EVALUATION OF THE GUTERMAN PREGNANCY TEST- 

S. D. Soule, ]\r.D., and M. Yakow, St. Louis, ]\Io. 

(From Ihe Departments of Obstetrics and Gynecology and the Laboratories of the 

Jewish Hospital of St. Louis) 

B etween the years 1903 and ]934 various investigators postulated the 
corpus luteinn to lie a gland of internal secretion; cari-ied out ex])eriments 
to prove this; isolated its hormone (progesterone) and determined its struc- 
tural formula. In 1929, IMarrian’^ isolated pregnandiol from the urine of the 
pregnant -woman. 

In 1936 Odell and IMarrian- .showed that most of the pregnandiol recovered 
from urine exists in a combined form, from which it can be freed by acid 
hydrolysis. Yenning and Bromie’ extracted .sodium pregnandiol glucuronidate 
fi’om urine. A quantitative method of assaying urine for sodium pregnandiol 
glucuronidate was presented by Yenning in 1937.-* Since 1937 considerable 
work has been done to prove that pregnandiol, as sodium pregnandiol glu- 
curonidate, represents the excretory product of progesterone metabolism. 
lYeiP demonstrated that hjulrolj^sis of some of the combined form of pregnan- 
diol to the free form occurs spontaneously. He devised a method” for re- 
covering free pregnandiol from urine. Since then, several methods'"” have 
been advanced for assajlug urine for l)oth the free and combined forms, either 
independentlj^ or simultaneously. 

In 1944 Guterman’- presented a modification of earlier techniques, par- 
ticularly that of Astwood and Jone.s.'^ He demonstrated the value of preg- 
nandiol determinations in the diagnosis of early pregnancy.’-- ” This postu- 
lation had been suggested previou.sly by others. The rapidity and inex- 
Iiensiveness of Guterman’s method made it a practical pi-ocedure. An ac- 
curacy of 92 per cent was reported by Guterman with this method. The pres- 
ence of 0.4 mg. or more of pregnandiol in 100 c.c. of a first voided morning 
iirine specimen in a woman who has missed an expected menses indicates a 
normal pi-cgnancy. Attempts to corroborate Guterman ’s findings have re- 
sulted in conflicting reports.”"’” Critical analysis indicates that the workers 
who found the method invalid, in some instances at least, failed to adhere 
strictly to the technique as originally described by Guterman. 

This paper rejjresents an evaluation of the Guterman jjrcgnaney test 
(as based on a color reaction of pi-egnandiol in the lu-ine) in eighty-six con- 
secutive patients Avith missed menses in Avhom there Avere no sym))1oms of 
threatened miscarriage. 

Method 

For erapha.sis, the method Avill be de.scribed in detail, including its adapta- 
tion to a quantitative technique, using the Klett-Summerson photoelectric 
colorimeter.” Only one departure from the pi-ocedure as outlined by Guter- 
man Avas made. TAvelve-hour summaries, rather than the fir.st voided morning 
"specimen, A\-erc used. 

CoUcciion. — Patients Avere a.sked to collect urine .specimens as folloAvs; 
The. patient voided at some convenient time, e.g., 8 p.ai., and discarded the 

^ided by a. jrrant from the Xo.'jhim nachmorniotli Society of St. I^suIf. 
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Summary and Conclusions 

Carcinoma of tlie vulva occurs most often in elderly women but may also 
be seen in younger age groups. Forty-two i)er cent of the 50 cases in this 
series occurred in patients under the age of 50, the average age being 53 years. 
In 2 patients, the disease of the vulva was complicated by pregnancy. In the 
New Orleans area the disease is as common in colored women as it is in white 
women. Fifty-eight per cent of the colored women had granulomatous 
venereal lesions of the vulva. All lesions of the vulva that fail to respond to 
treatment in a reasonable time should be biopsied, and it is to be emphasized ■ 
that one negative biopsy does not rule out malignancy. Treatment is surgical 
and should consist of complete vulvectomy with bilateral lymph node resec- 
tion. Radiation has some value in palliation but will seldom effect a cure. 
In a group of twenty-two patients treated prior to 1942 by a variety of 
methods, four (18.1 per cent were living without evidence of disease five years 
later. 
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4. The alcohol filtrate (13-3 ) is evaporated to dryness from the receiving flask over 
an electric hot plate (in the hood). 

E. Color Development and Quantitative Measurement : 

1. 10 ml. concentrated sulfuric acid are added to the residue (D-4). 

2. Color is allowed to develop for one hour. 

3. Aliquots of the solution B-2 are diluted up to a final volume of 5 ml. ■with 
concentrated sulfuric acid in a dry Klett curvette tube and the solution thoroughly 
mixed. 

4. The color is read on a Klett-Summerson photoelectric colorimeter, using the 
blue No. 42 filter. 

5. The amount of pregnandiol represented by the absorption reading is obtained 
from the standardization curve.'* Calculations for the dilutions involved are made to 
ascertain the pregnandiol present in the original sample. 

Results 

Pregnandiol Tallies of 3 mg. or more for the total twelve-hour summary 
were considered positive for pregnancy. The iolloiving follow-up studies were 
done to determine the validity of the results. A negative result was consid- 
ered correct if a normal menses ensued or if passage of time failed to reveal 
an enlarging uterus. A positive result was considered correct if the passage 
of time revealed a continuing pregnancj* or if an abortion followed at some 
subsequent period. 

Correct correlation between the laboratory procedure and clinical find- 
ings was obtained in 96.5 per cent of all cases. 

The results are summarized in Tables I and II. 


Table I 





PER CENT 

AXSAVER 

correct 

FALSE 

CORRECT 

Positive 

58 

3 

95 

Negative 

25 

0 

100 

Total 

83 

3 

96.5 

Table II 

CLIXICAL 



PER CENT 

STATE 

CORRECT 

FALSE 

CORRECT 

Pregnancy 

58 

0 

100 

Delayed menses 

25 

3 

89.3 


Discussion 

The use of twelve-hour summaries rather than single voided specimens 
was instituted due to our inability to obtain consistent results with the latter 
during our preliminary Avork Avith the method. Guterman considers a deep 
yelloAv color reaction as his minimum positive, as.suming that such a color 
(equivalent to -0.4 mg. per 100 c.c.) indicates a 24-hour excretion of preg- 
nandiol of 6 to 8 mg. In our experience, such an assumption led to a large 
number of errors. Studies of others^® and in our OAvn laboratoiy indicate that 
pregnandiol excretion is relatively constant per given period of time and is 
relatively independent of urinary'^ volume. Calculations of 24-hour output 
based on the pregnandiol content of a 300 c.c. sample of urine representing 

•Stanaardization curve prepared from pregnandiol supplied by Ayerst, McKenna and 
Harrison. Ltd. 
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specimen. From then on all nrine voided was saved and collected in a single 
jar. Twelve hours later (8 a.u.) the patient again voided and added the speci- 
men to the total. The entire volume was then brought to the laboratory, 
usually that same morning. No preservative or refrigeration Avas used. The 
patients Avere instructed to keep the urine in a cool place during the period 
of collection. This oA’^ernight collection pei’iod Avas selected because it resulted 
in remarkably little inconvenience to the patient. 

Technique. — ^Determinations Avere made on the same day, or the folloAv- 
ing morning, that the specimens Avere receiAmd. The entire volume ^ Avas 
measured. The pregnandiol content of a 100 c.c. aliquot Avas determined. 
From this determination, the amount of pregnandiol excreted per tAvehm hours 
Avas calculated. 

A. Hydrolysis and Extraction of Fregnandiol: 

1. One hundred ml. nrin'e, 50 ml. toluene, 10 ml. concentrated hydrochloric acid, and 
2 glass beads are added to a 500 ml. flat-bottomed Florence flash. 

2. The flask is connected via a one-holed cork stopper to a Liebig condenser 
(water-cooled, 400 to 500 mm., jacket length) in vertical position and tlie mixture is 
boiled vigorously over an electric hot plate for 15 minutes. 

3. The flask and its contents are brought to room temperature by cooling under 
the water tap. 

4. The mixture is transferred to a 500 ml. separatory funnel and the lower laA'er 
(urine) is dra^ra off. 

5. The toluene layer and emulsion are washed tvdee Avith 15 ml. portions of O.IN 
sodium hydroxide and then twice Avith 15 ml. portions of distilled Avater. 

B. Precipitation of Impurities: 

1. The Avashed toluene and emulsion (A-5) are transferred to a 125 ml. Erlcnmeyer 
flask Avith 2 glass beads. 

2. The mixture is boiled over an electric hot plate (in the hood). 

3. AVhen the Avater has evaporated and the toluene mixture is boiling smoothly, 
10 ml. of 2 per cent sodium hydroxide in absolute methanol arc added. 

4. The mixture is evaporated tmtil a granular precipitate appears and approxi- 
mately one-half of the original toluene volume is reached. 

5. The toluene mixture is then filtered, A\-hile hot, through a fritted glass filter 
(medium porosity, Pyrex) with mild suction. (If the filtrate has an orange, pink, or 
brown tinge, steps B-3, B-4, B-5 must be repeated until the filtrate is yelloAv or yellow- 
green.) 

6. The precipitate (B-5) is AA-ashed AA’ith 15 ml. hot toluene. 

7. The combined filtrates (B-5 and B-6) are then evaporated to drjmess over the 
hot plate (in the hood), a gentle air stream being used to drive off the last traces of 
toluene. Tiiis avoids cliarring of the residue. 

C. Precipitation of Pregnandiol : 

1. Five ml. acetone are added to the residue (B-7) and the mixture is Avarmed 
over a hot plate until solution is complete. 

2. TAventy ml. O.IH sodium liydroxidc are added sIoavI}- and the mixture is boiled 
for 3 minutes on the hot plate. 

3. The flask is then placed in a refrigerator (5° C.) for one hour. 

B. Isolation of Pregnandiol; 

1. The mixture (C-3) is filtered through a fritted glass filter (medium porosity, 
pATCx) Avith mild suction. 

2. The precipitate (D-1) is AA-ashed AA-ith 15 ml. distilled A\-ater. 

3. The receh-ing flask is changed and 10 ml. hot absolute alcohol are passed 
through the fritted glass filter to dissolve the precipitate. 



DETECTION OF EARLY CARCINOMA OF THE CERVIX; 

THE CONING BIOPSY 

S. B. Gusberg, M.D., New York, N. Y. 

(From the Sloane Hospital for Women and the Department of Obstetrics and Gynecology 

CohtmMa University) 

A SIGNIFICANT advance in the problem of nterine cancer has been made 
in the past decade by investigators who have demonstrated the impor- 
tance of constant, even fanatical devotion to the clinical and pathological 
search for early lesions. This concept has altered our approach to these 
diseases vastly, so that we can properly hope that future therapeutic advances 
will rest on a fiianly established pattern of early diagnosis. The attainment 
of this objective of early diagnosis could almost content us with our present 
methods of treatment, for they might suffice to eliminate death from uterine 
cancer. 

Every cervical lesion which raises any suspicion of neoplasm should be 
biopsied. It has been clearly demonstrated in several gynecological clinics 
(TeLinde,^ Johns Hopkins; Younge,® Free Hospital for "Women, Brookline) 
that one can constantly increase the number of early and preclinical lesions 
discovered, by enthusiasm for biopsy. It has also been observed by several 
investigators (Fund et al.^ and others) that routine serial or multiple section- 
ing of apparently normal cervices removed at hysterectomy for benign uterine 
lesions Avill uncover a striking percentage of nonelinical intraepithelial cancers. 
One can only utilize these facts by more widespread employment of biopsy. 

Various punch biopsy instruments are available for obtaining fragments 
of cervical tissue. These are most successfully used on the friable well-defined 
cervical lesion. One should take multiple biopsies whenever possible on any 
suspicious lesion and also on clinically benign erosions which require treat- 
ment. 

Coning biopsy of the entire squamons-columnar junction must be done at 
present with the scalpel; this properly requires brief hospitalization for an- 
esthesia but it is rewarded by more accurate information than that obtained 
by single biopsy; it enables the patholbgist to make a complete survey of early 
lesions and thus furni.shes the clinician with the precise data required for 
proper treatment. This method has become increasingly important as more 
intraepithelial cancers are detected on single biopsy and one must ascertain 
whether this represents the intraepithelial edge of an invasive lunior, or an 
actual prein vasive neoplastic change. 

The successful i^se of the vaginal smear in the detection of early cervical 
cancer has also forced a revision in our thinking about cervical biopsy for we 
are frequently presented with a suspicious or frankly posilive smear frora a 
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the urinary excretion of an undetermined length of time are therefore often 
erroneous. The 12-hour summary was used because it inconvenienced the 
patient only slightly and for practical purposes is as reliable as longer sum- 
mations. 

Cases studied represented individuals who had missed an expected menses 
and in whom a diagnosis of pregnancy had not been established. This group 
of patients consisted of private and clinic patients between the ages of 17 
and 48 years, primiparas and multiparas. The period of delayed menses 
varied from one day to 84 days, one-third of the cases being less than fourteen 
days delayed. Both house and outpatients were included. 

In three instances, patients who were being studied as sterility problems 
revealed pregnandiol curves indicative of pregnancy even before the patient 
had reported the missed period. This is consistent with the physiology of 
corpus luteum formation and retrogression and its measurable component, 
pregnandiol determination. 

It is to be noted that the false results in this series were all false positives. 
Readings higher than are reported in the literature were occasionally ob- 
tained. This would indicate that the final product isolated by the procedure 
may, at times, contain chromogenic material other than pregnandiol. We 
feel that it may be possible to reduce the amount of such chromogenic con- 
taminant without complicating the procedure or losing significant amounts of 
pregnandiol. 

Summary and Conclusions 

1. The Guterman pregnandiol test for pregnancy, modified only in that 
twelve-hour summaries were employed rather than single voided specimens, 
was performed in 86 consecutive cases of suspected pregnancy uncomplicated 
by any symptoms of threatened abortion. 

2. An over-all correct percentage of 96.5 per cent was obtained. 

3. Guterman ’s claim that the method represents an accurate and rapid 
test for the diagnosis of early pregnancy is corroborated. 
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patient whose cervix is a clinically normal one or one which harbors a sym- 
metrical, innocent-appearing erosion. Coning biopsy is the only logical tech- 
nique for securing adequate tissue for study in such cases. 

The increasing need for such a biopsy technique which could be performed 
simply, as an outpatient method without anesthesia has encouraged our search 
for an instrument to perform this job. Failing to find one, we have designed 
an endoeervical coning biopsy curette* which has satisfied our requirements 
in preliminary trials. 

Fig. 1 illustrates several such coning biopsy curettes of graduated sizes. 
A width should be chosen to fit quite snugly into the canal for several centi- 
meters. We prefer to steady the cervix with a tenaculum on the anterior 
lip. With the curette in ''open” position, a twisting motion of slight with- 
drawal will enable the distal cutting cup edge to gain a purchase into the 
tissue. The proximal cutting cup may then be brought forward to meet the 
distal one by a fairly rapid, slightly rotating motion which will remove a 
superficial cone of tissue from the squamous-columnar junction. If the in- 
strument does not fit the canal well, it maj’’ be necessary to angulate it slightly 
in several directions and close the biopsj'- cups in each position before a com- 
plete cone of tissue will be removed. This shift of position may also be valu- 
able in cases of cervical erosion where the squamous-columnar junction is 
outside the external os. 

Fig. 2 is a routine section of a coning biopsy obtained with this curette. 
It is a surface biopsy of the external os area which has been surgically 
"eonized” in the above-described manner. 

Figs. 3 and 4 illustrate further the focal ability of this type of biopsy. 
This tissue was obtained from the squamous-columnar junction of a patient 
admitted to the hospital because of intermenstrual spotting. Pelvic exam- 
ination revealed no area on the cervix suspicious of cancer. A vaginal smear 
and endoeervical coning biopsy were taken on the ward before operation. The 
following day a dilatation and curettage, and a scalpel biopsy of the cervix 
were performed under anesthesia. The tissue removed by these conventional 
techniques was negative; it contained no suggestion of malignancy. How- 
ever, the vaginal smear was positive, and the coning biopsy confirmed this pre- 
liminary detection for it presented incontrovertible evidence of intraepithelial 
carcinoma of the cervix. The advantage of such a technique which could ob- 
tain a sample of tissue from this crucial region of the cervix was clearly 
demonstrated. 

The limitations of such an instrument are evident. One should utilize 
curettage and scalpel biopsj’- luider anesthesia whenever necessary to supple- 
ment the documentation of eases whose diagnosis is not clear. However, this 
endoeervical biopsy curette may be generally used in the clinic or office 
to secure tissue from the .susi)ieious area of any cervix in simple fashion. li 
can serve as a useful corollary to the vaginal smear technique in early detec- 
tion and it could make such detection studies available to pathological lab- 
oratories that are not set up for eytological diagnosis. 

This renewed emphasis on the detection of early carcinoma of the cervix 
also demands a fre.sh approach to classification and treatment. A precise 
clinical classification of these lesions should help clarify decisions concerning 

‘This work iias been carried forw.irtl with tiie Koneious cooperation of the Sklar .Sui-plcal 
Instrument Company. 
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pij^. 1. — Endocervical coning biopsy curettes. The smailer ones are in “open” position, the 

largest is closed. 



Fig. 2. — Section of endocer-vical coning biopsy showing a representative sampling of the squa- 
mous-columnar junction region. (X70) 
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treatment and enable investigators to codify tlieir contributions to this impor- 
tant subject with greater benefit to the advancement of our knowledge. A 
plan which we have used at the Sloane Hospital is herewith presented: 


Stage 0 
Stage I 


Stage II 
Stage in 
Stage IV 


Carcinoma of Cervix 

League of Nations CKnieal Classification 
Used at the Sloane Hospital for Women^o 

Intraepithelial carcinoma 
Lesion confined to cervix 

(A) Cytological (nonclinical lesion, early invasive) 

(B) Small clinical lesion (under 1 cm.) 

(C) Large clinical lesion (over 1 cm.) 

Usual league of Nations designation 
Usual league of Nations designation 
Usual league of Nations designation 


Summary and Conclusions 

1. The importance of early detection of cervical carcinoma bj^ frequent 
biopsy is re-emphasized. 

2. A netv instrument for obtaining an adequate biopsy in simple fashion 
is described. This endoeervical biopsy curette will secure a general sample 
of the squamous-columnar junction area. 

3. A subdivision of the League of Nations Classification of carcinoma 
of the cervix which has been found useful in our clinic is presented. 


Addendum 

Since tlie preparation of this presentation, another paper (AjTe®) lias appeared which 
emphasizes the importance of the coning biopsy and describes a scalpel method of obtain- 
ing it. 
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Fig. 3. — Section of endocei’vical biopsy sliowing strip of intraepithelial carcinoma. Marked 
inflammatory reaction is present in stroma. (X150) 











^ 4-^r. 


Fig. 4.- — Section of endocervical biopsy showing junction of nonnal and neoplastic tissue. 
Marked inflammatory reaction is present in stroma. (X12o) 
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Associated with spina bifida and prolapsus uteri in the newborn are numer- 
ous congenital defects such as hydrocephalus, scoliosis, kyphosis, clubfoot, 
infantile uterus, fiat and shallow vagina, elongated cervix, and paresis of the 
perineal muscles, and disturbed sensation in the lower extremities. Neurologic 
symptoms may be sensory, motor, and trophic disturbances. In a person with 
clubfoot it is estimated that spina bifida occulta is present in 60 per cent of eases. 

Visceral sjonptoms niaj'- l3e anorectal signs — relaxed sphincter ani, paralysis 
of the levator ani muscles, rectal and urinary incontinence. Eneuresis is re- 
garded as a prominent symptom. 

The diagnosis of occult spina bifida is made definite by x-ray examination. 
According to the literature there is a wide variation in the incidence of occult 
spina bifida. Laws^ estimates that 4 per cent of all women have occult spina 
bifida. Ebeler found in 28 cases without prolapse there were only three in 
which spina bifida occulta did exist. In 28 cases with prolapse, 25 of the 28 
showed spina bifida occulta. 

Since 1938 one member of our staff has been interested in this observation, 
and has had x-ray examinations made of the luml)osacral region in his nullip- 
arous patients with prolapse — a total of six ca.ses. Two of these eases, or 33.3 per 
cent, had occult spina bifida. Two cases showed lumbar scoliosis witli convexity 
to the left and no evidence of occult spina bifida. One case was normal, and 
the sixth case showed hj^pertrophie artliritic changes involving the lumbar spine 
and the right lumbosacral .junction. Three additional cases have subsequently 
been x-rayed and were negative for presence of spina bifida occulta. The" total 
incidence of this series thus is 22.2 per cent. 

The above two cases with occult .spina bifida present on x-ray study are re- 
ported in more detail. 

Cask 1. — Aged 58 years, single, was admitted to tlic hospital on May 1, 1938, with the 
complaint of burning and frequency of urination, generalized abdominal pain, and a mass 
protruding from the vagina of one month duration. Physical examination showed the pres- 
ence of a third degree prolapse of the uterus, relaxed perineum, and generalized abdominal 
tendernc.=s. There were no cy.'stocelo or rectocele present. An x-ray of the lumbosacral region 
sliowed tho presence of spina bifida occulta of the first, fourth, and fifth sacral segments 
with hypertrophic artliritis involving the articular facets of the lumbosacral region. Treat- 
ment of the prolapse was surgical. A vaginal hysterectomy and modified colpectomy and 
perineorrhapliy were performed. Tlio patient was discharged on June 2, 1938, in good con- 
dition. 

Case 2. — Aged 50 years, single, was admitted to tho hospital on Jan. 2, 19-14, with the 
chief complaint of vaginal bleeding and protrusion of a mass from the vagina of several 
years’ duration. Physical examination showed a polyp protruding from the cervix, and a 
second degree prolapse of the uterus with a moderate sized cystocele and relaxed perineum 
pre.sent. X-ray study of the lumbosacral region showed a lack of osseous union between the 
lamina and spinous process on the left — fir.st sacral segment, no spinous proces.ses of the distal 
four sacral segments with lack of union in tho neural arches posteriorly. . Diagnosis was 
spina bifida of the first sacral segment, and spina bifida occulta of the second, third, fourth, 
and fifth sacral segments. Treatment of the prolapse was a dilatation and curettage, removal 
of tho cervical polyp, J^Ianchostcr colporrhaphy with amputation of the cervix, and a col- 
poperineorrhaphy. Kccovcry was uneventful, and tho patient was discharged from tlie hospi- 
tal on Jan. 20, 1944, in good condition. 


Report of Cases 

The following is a report of 19 eases of prolapse of the uterus occurring in nulliparous 
women, including the two cases reported above. There was a fairly equal distribution of 



PROLAPSUS UTERI IN NULLIPARA- 
With Reference to the Etiological Role of Occult Spina BiMa 
B. E. Jacoby, M.D., Columbus, Ohio 

(From the Department of Gynecology, University of Pittshurgh) 

T he etiological factors in prolapse of the uterus usually have their origin 
in the stresses incident to childbearing. However, in 963 cases of prolapse 
of the uterus seen in the Elizabeth Steel Magee Hospital and the St. Francis 
Hospital in Pittsburgh, Pa., from Jannaiy, 1934, to April, 1947, there have 
been 19 cases in nulliparons patients, an incidence of 1.97 per cent. 

Predisposing factors in prolapse of the uterus in nnlliparas are varied. Tlie 
uterus is often either congenitally retroflexed or retroverted, and the uterine 
position is thus in the axis of the vagina and prolapse may ensue either liy sub- 
sequent trauma as a factor, poor nutrition, intra-abdominal pressure, and/or 
faulty innervation. Petchenko^ reported that nutrition seems to be a factor as 
the incidence of genital prolapses increased sharply during the German lilock- 
ade of Leningrad. Secondly, there is also an element of infantilism in many 
cases of procidentia in nulliparons women. The fact that they are sterile is 
highly suggestive. 

Occult Spina Bifida 

Findley® in 1917 reported two cases of prolapse in nulliparons women, and 
called attention to the prolialile relationsliip of occult spina bifida to this con- 
dition. He emphasizes that the pelvic supporting structures, pelvic floor and 
muscles were relaxed and atrophied. 

Spina bifida occulta is defined as a malformation in the laminae of one or 
more vertebrae, without protrusion of spinal membranes. Willis/® after a study 
of a series of 1,400 skeletons, concluded that anomalies of the spine are confined 
particularly to the lumbosacral area of the column, and occur as the result of 
evolutionary, developmental, or environmental influences. 

It has been demonstrated at operation or autopsy that together witli the 
bony malformation present, there are, in practically all cases, bands of fibrous 
tissue extending lietween the ventral surfaces of the laminae and the dura or 
the nerve roots, and masses of fat tissue in contact vuth the nerve roots. The 
pudendal nerve is the principal nerve for the supply of the perineum. It arises 
in the pelvis usually by three roots from the second, third, and fourth sacral 
segments. 

The spine grows faster than the cauda equina, and symptoms due to the 
stretching of the roots may not appear until adolescent or adult life. Trauma 
may aggravate latent symptoms. 

Signs and symptoms of spina bifida occulta may be hypertrichosis, estimated 
in 4 per cent of the cases, striae, sears, fovea sacralis, and naevi. The local signs 
are usually absent, and may occur even without occult spina bifida. A sub- 
cutaneous lipoma or hemangioma may be present. 

„ , ^‘Presented, by invitation, at a meeting of the Pittsburgh Obstetrical and Gynecological 

Society. Feb. 2, 1048. 
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5, Treatment is surgical and essentiallj'^ the same as in multiparas. Results 
are equally as good. The j\Ianehester type of vaginal repair with or without 
amputation of the cervix and perineorrhaphy was the treatment of choice. 
Vaginal hysterectomy has also been done for the treatment of complete prolapse. 
Some degree of narrowing of the vagina or colpectomy may be done with these 
operations. 
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married and unmarried women in tlie series — eiglit being single and eleven married. The age 
range was from 28 years to 74 years, with an average of 55.3 years. 

The prominent symptoms were frequency and burning on urination, protrusion of a 
mass from the vagina, moderate low abdominal discomfort, backache, tiredness, and' some 
cases had slight to moderate vaginal bleeding. Duration of symptoms ranged from three weeks 
to twenty-three years. 

Essential physical findings were as follows: six patients had first degree prolapse of 
the uterus, three patients had second degree prolapse, and seven had third degree prolapse. 
There were three cases showing elongation of the cervix alone, and six cases of elongation of 
the cervix were present associated with prolapse of the uterus. Moderate to large cystocele 
and rectocele were present in seven patients, rectocele alone associated with the prolapse ap- 
peared in two patients, and cystocele in two patients. Eight patients showed no cystocele or 
rectocele present, but three of these patients showed a relaxation of the perineum, and one 
patient a large enterocele. 

The surgical treatment of i)rolapsus uteri in nulliparas is quite the same as in multiparas, 
and the results seem to be equallj- as good. All of our cases came to operation. The Man- 
chester type of vaginal repair with perineorrhaphj' was performed in ten cases, vaginal hys- 
terectomy was done in four cases, and two cases were corrected b}’ the abdominal approach, 
one with a vaginal amputation of the cervix and subtotal abdominal hj'sterectomy, the other 
corrected by a vaginal amputation of the cervix and an abdominal Coffej’’ suspension of the 
uterus with no repair of the vagina performed. Three cases had a Sturmdorf amputation 
of the cervix and posterior colporrhaphy performed. A Watkins interposition operation was 
done in three cases associated with the Manchester type of repair. 

Postoperative examination of thirteen of these cases, or 68.4 per cent of the seriei?, has 
been made, and there has been no recurrence of prolapse, cystocele, rectocele, or urinaiy 
complaints, and the anatomic results have been good. 

Summary 

1. Niueteen eases of uterine prolapse in nulliparas are reported out of a total 
of 963 cases of prolapse of the uterus treated in the Elizabeth Steel Magee Hospi- 
tal and the St. Francis Hospital, Pittsburgh, Pa., covering a period from Jan- 
uarj^, 1934, to April, 1947. 

2. Prolapsus uteri in nulliparas is an uncommon yet definite entitj^ and the 
series reported shows an incidence of 1.97 per cent. Associated with the pro- 
lapse is a relaxation of the pelvic supporting structures. Predisposing factors 
vary, and there seems to be an indication that neural disturbances with sec- 
ondary muscular insufficiency of the pelvic floor, atrophy of the ligaments, con- 
nective tissue, and muscles contribute to the appearance of uterine prolapse in 
nullipara. One predisposition to prolapse is congenital, and in these cases 
where a congenital retroflexion or retroversion exists, subsequent trauma, poor 
nutrition in early life, faulty innervation, or intra-abdominal pressure may 
be the exciting cause. There is an element of infantilism in many eases, and the 
fact that these women are sterile is highly suggestive. 

3. Spina bifida occulta should be considered as a possible predisposing factor 
in uterine prolapse appearing in a nulliparous woman. Nine eases were x-rayed 
for the presence of occult spina bifida and this condition was found in two cases, 
or 22.2 per cent. The percentage in this small series is lower than previously 
reported by others. 

4. The presence of cystocele, rectocele, frequency and burning on urination, 
and relaxed perineum are commonly associated with uterine prolapse. 
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The patient was 26 years of age at the time of her first pregnancy in 1942. Her past 
history revealed no illness except the ordinary childhood diseases. Physical examination and 
"SVassermann were negative. The husband had a deformity of one leg as a result of polio- 
myelitis, but otherwise history and physical examination revealed nothing abnormal. X-rays 
of the entire spine of both parents revealed no occult spina bifida or other abnormality except 
for a slight scoliosis of the lower dorsal spine of the husband. Both parents were Kh 
positive. 

The first pregnancy was uneventful and labor began spontaneously at term. An ab- 
normality of the fetal head was suspected during labor. Delivery was accomplished by low 
forceps. The baby was a girl weighing 3,800 Gm. Gross spina bifida and hydrocephalus were 
present clinically. About one hour after birth the infant died. 

At autopsy the infant had a mongoloid appearance. A defect consisting of absence 
of the posterior processes of the vertebral column from T-10 to the sacrum was observed. 
Superficially this defect appeared on a soft area 8.5 cm. long and 5 cm. wide in greatest dimen- 
sions. The surface had a red, gelatinoid, raw appearance with only partial epithelialization 
of the margins. The head was defoi-med with a greatly increased occipito-mental diameter, 
and the anterior fontanelle was approximately three times larger than normal. The brain 
weighed 450 Gm. Tliere was a tremendous dilatation of -the ventricular system with numerous 
hemorrhages of the ependymal surface. Microscopically, pressure atrophy and focal hemor- 
rhages of the cerebral hemispheres were evident. 

Major Anatomic Diagnoses . — Congenital hydrocephalus; spina bifida (posterior rachischi- 
sis, T-10 to S-1) with hj-dromyelocele. 

After five months the patient became pregnant again but spontaneously aborted at 
two and one-half months. The fetus was not examined. 

In 1943 the third pregnancy occurred. There had been no illnesses during the inter- 
vening period. The basal metabolic rate was minus 11 per cent. Because of this, together 
with occasional spotting in the first trimester, small doses of thyroid were prescribed. The 
patient fell into labor spontaneously at term. The baby presented by the breech, and was 
so delivered. The birth weight was 3,100 Gm. The following defects were noted: lumbar 
spina bifida, hydrocephalus, bilateral equina valgus, flaccid paralysis of the lower extremities, 
and absence of sphincter control. The baby died twenty-eight days after birth. 

Postmortem e.xamination reevaled an emaciated female infant with an enlarged head 
and widely open sutures and fontanelles. The lower extremities were flexed at the hips and 
fully extended at the knees with fixation of these joints. Both feet were dorsally flexed and 
inverted. The posterior arches of the lumbar spine were absent and in this region there was 
a small soft protubbrance 1.5 cm. in diameter over which the skin was ulcerated. Removal 
of the central nervous system revealed fibrous adhesions and areas of purulent inflammation 
in the region of the roof of the fourth ventricle. It was further evident that there was an 
outpouching of the meninges in the area of the spina bifida and that the spinal cord and 
the cauda equina were included in this sac. A prominent hydrocephalus was noted on opening 
the brain. All the ventricles were dilated and the cortex was thinned in some places to 5 mm. 
Alicroscopically, an acute leptomeningitis and ependyraitis were seen. 

Major Anatomic Diagnoses . — Lumbar spina bifida with myelomeningocele; arthro- 
gryposis of the lower extremities; bilateral talipes calcaneovarus; fibrosis of leptoineninges 
of roof of fourth ventricle with infected hydrocephalus. 

The last pregnancy was in 1946. She again spotted slightly during the early part of 
the pregnancy and was given proge.sterone and stilbestrol daily. Labor began spontaneously 
at term and a male infant weighing 4,042 Gin, delivered spontaneously. Findings at birth 
included a meningocele in the lumbar region, flaccid paralysis of the lower extremities, and 
absence of sphincter control. The hydrocephalus was progressive. Death occurred on the 
sixty-third day of life. 

Autopsy revealed the body of a poorly nourished male child with a greatly enlarged head. 
The enlargement was most pronounced in the anteroposterior diameter. Both fontanelles and 
all the sutures were widely open. A defect of the posterior processes of the lumbar .spine 



THE OCCUREENCE OF SPINA BIFIDA AND HYDROCEPHALUS 

IN SIBLINGS 

A Review of the Literature and Case Report 
James C. F. Chapman, M.D., Evanston, III. 

(From the Departmenis of Obstetrics and Gynecology and Pathology, Northwestern University 

Medical School, and the Fvanston Hospital) 

O VERT spina bifida is an uncommon congenital defect whicli is estimated 
to occur only once in every 1,000 births.^’ ^ Its occurrence three times in 
the same family is extremelj^ unusual. When such an anomaly appears once, 
the obstetrician is frequently asked to give his opinion as to the probability 
of its recurrence iii subsequent -pregnancies. It is the purpose of this paper to 
review the literature dealing with this question and to present a case in which 
spina bifida and hydrocephalus appeared in each of three successive term preg- 
nancies. 

A thorough search of the literature reveals onlj’" 22 reported families in 
which overt spina bifida occurred in siblings. The first reported case appears 
to be that of Pendleton in 1857, cited by Shulman® and listed in the bibli- 
ography of Ingraham,® in which spina bifida occurred in three children of the 
same mother. In 1870, Menzies^ in Edinburgh reported a similar case. Butler- 
Smythe® observed a family in which three children had spina bifida and two 
more were hydrocephalic. Sachs® reported that he had seen a family in which 
three children in succession had spina bifida. Pybus^® cites a family in which 
all four children had defects, two with overt spina bifida, one with spina bifida 
occulta, and one with an exaggerated postanal dimple. Woltman^^ reported 
two cases in which two siblings had spina bifida. Three families with two spina 
bifida children in each were reported by Cutler^; in one of these, two additional 
children had hydrocephalus. In an exhaustive study of congenital malforma- 
tions made by Murphy,^® forty families were observed in which there were two 
or more defective children. In two of these families, spina bifida occurred twice, 
and, in one family, three children were affected. Murphy^® also reported on 
nineteen families with multiple deformities, of which he had been infoimed 
by individual physicians. In onci-of these cases, spina bifida occurred in two 
children. Shulman® reported a case of spina bifida with meningocele in two 
successive siblings, and Penrose,^^ in a study of 137 families in which spina 
bifida had occurred, found three families in which the abnormality had occurred 
in two siblings. 

Pour sets of twins in which each individual was afflicted with spina bifida 
have been reported : Pry^® reported the lesion in dizygotic twins which he had 
observed. One of these babies also had an associated hydrocephalus. Another 
pair was reported by Wright,^® in 1899, in which both babies had a myelocele 
and were hydrocephalic. Quisenberry,^^.in 1944, reported a case of uniovular 
twins with spina bifida and myelomeningocele. Another pair of identical twins 
was repoi'ted by Eskelund and Bartels,^® both children having spina bifida and 
■ several other malformations, but neither of which had hydrocephalus. 

The present case makes a total of six in which spina bifida has occurred 
three times in the same family. 
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was seen over which there was a large (7 bj’’ 4 bj' 3 cm.) tliin-walled, fluctuant, and violaceous 
cystic sac. Examination of the brain showed a marked dilatation of the ventricles and a 
tliinning of the overlying cerebral cortex. The skull showed numerous thin uncalcified areas. 
Microscopically, the sac in the region of the spina bifida was partially lined with nervous 
tissue. 

Major Anatomic Diagnoses . — Lumbar spina bifida with myelomeningocele; severe hydro- 
cephalus. 

Discussion 

A case is presented in tvhieli both spina bifida and hydrocephalus occurred 
in each of three successive term pregnancies. After the first pregnancy, the 
mother of this family sought the advice of her obstetrieian regarding the possi- 
bility of such a malformation being repeated if she were to become pregnant 
again. Since the incidence of this defect is generally regarded as about one in 
one thousand, the possibility seemed remote that a repetition of this abnormal- 
ity would occur in a second pregnancy. She was so advised. When the second 
term pregnanej’" resulted in the same type of defect, the physician was reluctant 
to advise further childbearing because of the apparent incompatible hereditary 
factors. However, the sincere desire of these intelligent parents for a normal 
living child appeared to justify another attempt, the results of which were the 
same. 

In each of these three infants iiydroeeplialus accompanied the malformation 
of the spinal column. The association of these deformities has long been noted, 
and a satisfaetoiy explanation for the cause of the hydrocephalus is not always 
apparent. In the infants in this ease, the probable cause of the hydrocephalus 
was apparent in only the second child, in which meningitis in the region of the 
fourth ventricle might have caused an obstruction to the outflow of eereln’o- 
spinal fluid. In 1935, Russell and Donald^® suggested that an abnormality of 
the liindbrain Imown as the Arnold-Chiari malformation, which sometimes oc- 
curs in association with spina bifida, might be responsiljle for the development 
of hydrocephalus. In the case presented there was no autopsy evidence of this 
malformation in any of the infants. 

It was mentioned above that the appearance of spina Ijifida in siblings is 
rare, only 22 cases having been reported. HoAvever, once this defect has appeared 
twice, the probability of a third occurrence is high, for among these 22 families 
a third spina bifida occurred five times. On the basis of the meager literature 
whieh is available, it seems safe to advise the parents of a single child with 
spina bifida that repetition of such a lesion is very unusual and the probability^ 
of a normal baby is good. However, it would also appear that the parents of 
two such children have far less assurance that this defect will not appear a 
third time, and should be advised accordingly. 

Summary 

The literature concerning the occurrence of spina bifida in siblings is re- 
viewed. A case is presented in whieh spina bifida associated with hydrocephalus 
occurred in three children of the same parents. Comment is made concerning 
the probability of recurrence of this malformation in subsequent pregnancies of 
the same family. 
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previously born) ; prematurity, 27 cases ; multiple pregnancy eight cases ; 
cephalopelvic dispropoi’tion, eight eases ; placenta previa, four cases ; bi- 
cornate uterus, previous uterine suspension, polyhydramnios, hydrocephalus 
and monstrosity, six cases. No cases were attributed to pelvic tumors, 
excessive size of the fetus, the introduction of a uterine bag, dead fetus, or 
pure accident, such as the premature rupture of the amniotic sac when the 
fetus lies in an abnormal presentation. The latter may have been an unrecog- 
nized cause in some cases, however, occurring before the fetus had assumed its 
normal longitudinal presentation. The less important etiologic role played 
by cephalopelvic disproportion and pelvic tumors is emphasized in this series. 

Material Analysis . — In this series, there were 18 maternal deaths, or 9.6 per 
cent, and 75 cases of morbidity, or 40.8 per cent (Table I) . ' 


Table I. jMaternal Analysis 



NO. OP cases 

PER CENT 

Maternal morbidity 

75 

40.8 

Maternal mortality 

19 

9.6 

Maternal average days in hospital 


12.5 days 

Multipara 

149 

80.1 

Primipara 

30 

16.1 

Unlcnown parity 

7 

3.7 


The average stay in the hospital was 12.5 days. . The youngest patient was 
15 years old and the oldest 44 years. There were 42 patients (23.4 per cent) 
20 years of age or less (Table 11). 


Table II. ^Iaternal Analysis 


JIATERNAL AGE 

NO. OF CASES 

PER CENT 

(Youngest patient, 15 years) 
(Oldest patient, 44 years) 

20 years or less 

42 

23.4 

21 through 30 years 

68 

37.9 

31 or over 

69* 

38.5 

Age not given 

7 



•0£ which 41 were 35 years or above, or 22.9 per cent. 


There were 68 patients (37.9 per cent) 21 through 30 years, and 69 pa- 
tients (38.5 per cent) 31 years or above, of which 41 (22.9 per cent) were 35 
5 'ears or above, showing the increasing incidence of transverse presentation 
with the later years of childbearing and associated with increased parity. 

Diagnosis and Management . — In many of these cases, the diagnosis of 
tran.sverse presentation ivas not suspected prior to rupture of the membranes 
and prolapse of the cord or an upper extremity into the vagina. The patient 
was admitted to the hospital in this condition in numerous instances after 
being grossly mishandled on the outside. In many instances, the correct diag- 
nosis was not made before the membranes ruptured, although the patient 
was in the hospital at the time. In other instances, the membranes were rup- 
tured, either accidentally or deliberately, by the examining physician in the 
presence of an incompletely dilated cervix, thereby jeopardizing the life of 
the baby to a much greater degree. _ lilany patients came into the hospital 
after long labors on the outside with intrapartal infection, varying degrees of 
cerrical dilatation, and often a dead baby from prolonged labor or a prolapsed 
cord. Very few cases had the benefit of x-ray in the diagnosis of presenta- 
tion. Some patients were in the hospital for several days before labor started, 
and the condition might have been corrected by external version, had it been 
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' .TRANSVERSE PRESENTATION OF THE FETUS 
An Analysis of 186 Consecutive Cases 
Calvin M. Johnson, M.D., New Orleans, La. 

(From the Department of Gynecology and Ohstetrics, Tulane University of Louisiana 
School of Medicine, and Charity Kospital) 

A lthough transverse presentation of the fetus has been a long-recog- 
. nized abnormalit}'', no extended series of this type of dystocia was an- 
alyzed before Eastman’s paper in 1932.^ Recently Alexander and Schneider 
analyzed a fairU'' large number of cases.“ Prior to Eastman’s paper, the 
Germans had been the main contributors to the literature on this subject, pro- 
ducing a long series of studies chiefly devoted to the optimum time for per- 
forming version in this abnormality. These coAmred a number of previous 
years Avhen these cases were commonly handled by combined podalic version 
in all cases permitting the introduction of tivo fingers through the cervix, 
folloAved by a period of 'waiting for complete cervical dilatation, when ex- 
tration was usuallj'’ done. In 1886, Winter^ called attention to the high fetal 
mortality associated Avith this practice, unless conditions permitted immediate 
delivery, and recommended doing version only after the os Avas fully dilated. 

This study covers a series of 186 conseeutiA’-e cases of transverse presenta- 
tion Avhich have occurred in Charity Hospital of New Orleans, from 1906 
through 1945. During this time there Avere 89,526 deliveries, giving an inci- 
dence of 1 to 481 cases. FolloAving the example of Eastman, Ave have omitted 
from the series cases Avhieh changed to a longitudinal presentation, AA^hether 
spontaneously or as a result of external version, as aa^c are not certain in these 
cases Avhether Ave are dealing Avith a true example of this condition. Eight 
cases of tAvins are included, in scAmn of Avhich the second tAvin presented trans- 
versely Avith a prolapsed upper extremity in the vagina after the first baby 
had been delivered at home by a midAvife. The other case Avas admitted Avith 
an upper extremity of the first twin in the vagina. Consequently all eight 
eases presented a true example of transverse presentation in one of the tAvins. 
The purpose of this study is to analyze the factors producing dystocia and the 
high associated fetal mortality, as well as the high maternal mortality and 
morbidity. 

Etiology . — There were only 30 primiparas in the series, or 16.1 per cent 
of the total number of cases, although the clinic population of primiparas 
is usually near 50 per cent of all admissions. The striking role played by 
multiparity is shoAvu in that 82 of the patients Avith this abnormality, or 44 
per cent, had had three or more prcAdous babies ; 39, or 20.9 per cent, had had 
six or more; 14, or 7.5 per cent having had nine or more babies. The latter 
group comprise only a very small per cent of the total number of Avomen 
delivered. 

Of these 186, the etiology may be given, alone or combined, as multiparity 
(Avomen haA’-iug had three or more prcAdous children), 82 eases; unknoAvn, 54 
cases (of Avhich 26 were multiparas AAdth no record of the number of babies 
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Table IV. Causes of Fetal Deaths 



NO. OF 
CASES 

NO. OF FETAL 
DEATHS 

PER CENT 

1. Early rupture of membranes prior to 7 cm. 

138 

92 

66.6 

dilatation 

2. Premature ruptwe of membranes before labor 

28 

21 

75.0 

3. Prolapse of cord before delivery 

40 

29 

72.5 

4. Prolonged Labor 

a. Delivered ndthin 12 hours of onset of pains 

53 

22 

41.5 

b. Delivered nithin 12 to 24 hours of onset of pains 

49 

26 

53.0 

c. Delivered after 24 hours of onset of pains 

63 

58 

92.0 

5. Admitted vith ruptured membranes 

114 

90 

78.9 

Admitted with unruptured membranes 

67 

25 

37.3 


■\Vlien delivery was attempted in the home, in 70 cases, there resulted 
55 (78.5 per cent) fetal deaths. The extreme importance of maintaining the 
membranes intact during the first stage of labor in transverse presentation is 
strikingly shown in the 67 cases admitted with intact membranes, resulting 
in 25. (37.3 per cent) fetal deaths, while 114 patients admitted with ruptured 
membranes lost 90 (78.9 per cent) babies. As to the type of delivery and 
fetal loss, there were 139 patients delivered by version and extraction •with 
90 fetal deaths (67 per cent), while the 16 patients delivered by cesarean sec- 
tion lost 4 (25 per cent) babies. 

In order to compare the results in the management of this abnormality, 
the vdiole group ivas divided into three sections of 62 cases each. In the first 
62 eases (beginning 1906), there were 11 maternal deaths and 46 fetal deaths; 
in the intermediate 62 cases, 3 mateimal deaths and 39 fetal deaths ; in the most 
recent 62 there were 4 maternal deaths and 31 fetal deaths. Fifteen of the 
1 6 cesarean sections were done in the last 62 cases. Though definite improve- 
ment is sho^vn down through the years, there is room for considerably more 
in the last 62 cases. 

Treatment . — Treatment should be based primarily upon: (a) early diag- 
nosis of this abnormality of presentation, which is attainable only when one 
strives to make an accurate diagnosis of presentation in every woman at the 
beginning of labor. The x-ray should be used when in doubt; (b) external 
version, which may be possible before labor or early in labor, before the rup- 
ture of the membranes; (c) preservation of the bag of waters after labor 
starts until full dilatation, if possible, by avoiding artificial rupture, vol- 
untary bearing doAvn on the part of the patient, and possibly by the insertion 
of a vaginal (not intrauterine) bag at times, as recommended by Eastman, 
to make counterpressure against the membranes; (d) version and extraction 
only after complete dilatation of the ceiwdx. 

Cases presenting premature or early rupture of the membranes, with an 
undilated, thick cervix and a viable baby are best treated by cesarean section. 
Cases similar to these, but ha-vdng had a number of hours of labor and a num- 
ber of examinations, with the baby still in good condition, may also be sec- 
tioned by the Waters’ technique if more children are desired, or by a Porro 
section if the patient is a multipara with several living children. Neglected 
cases with a dead fetus impacted in the pelvis are probably best handled by 
decapitation and delivery from below. Neglected cases with intrapartum 
infection in the presence of an undilated ceiudx may require hysterectomy on 
the iinopened uterus, as a desperate resort. The free use of penicillin and 
sulfonamides in potentially or frankly infected cases is indicated. 

Finally, the requirements for versions are emphasized as being a com- 
pletely dilated cervix, no disproportion, a sufficient amount of amniotic fluid. 
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recognized. Seven cases of twins occurred in which the midwife delivered 
the first baby alive in the home and then sent the patient to the hospital be- 
cause she was unable to deliver the second transverse twin. Five of these 
were stillborn. 

Several cases had the membranes ruptured artificially to induce labor for 
various reasons without the attendant’s realizing that he was dealing with a 
transverse presentation. The method of delivery was version and extraction 
in most of these cases but no instance was found where a manual examination 
of the uterus Avas made for possible rupture, although the latter was probably 
tlie cause of death in several instances, some proved by autopsy. 

As in Eastman’s series, cervical dystocia associated with incomplete dila- 
tation after many hours of labor Avith ruptured memlDranes undoubtedly Avas 
responsible for much of the high fetal and maternal mortalit}^. When these 
factors Avere combined Avith inadequate supervision of labor in the home and 
late admission to the hospital, intrapartum infection, death of the fetus in 
utero, and rupture of the uterus resulted in many instances. A tj^iical case 
of such care is demonstrated in the folloAving brief history. 

Case 4. — ^Unit No. 38-29055. The patient was a 29-year-old Negro para 6, who came 
to the hospital after several days of labor with a midwife in attendance. She had a dead 
baby with a prolapsed cord and was exhausted. Upon examination she was found to have a 
ruptured uterus with the baby free in the abdominal cavity. A laparotomy was done and the 
dead fetus and uterus removed. She expired on the second postoperative day of peritonitis 
in spite of blood and chemotherapy. 

Analysis of Fetal Deaths . — Of the 186 babies Aveighing 1,500 Gm. or more, there were 
27 cases in Avhich the fetus was considered premature but viable, in that the weight was 
between 1,500 and 2,500 Gm., and the remaining 159 babies weighed 2,500 Gm. or more. Those 
weighing less than 1,500 Gm., although there Avere a number in the records, Avere not included, 
but classified as abortions. 

Of the 27 prematures, there Avere 21 deaths, giving a mortality of 77.7 per cent Avhile 
there Avere 99 deaths in the 2,500 Gm. or aboA^e group, giving a 62.2 per cent mortality. The 
corrected fetal mortality of both, omitting monsters, Avas 67.6 per cent. Of the 91 cases 
shoAA’ing heart tones present on admission (Table III), there Avere 36 subsequent fetal deaths, 
or 39.5 per cent. Of these, 16 Avere delivered by cesarean section Avith four fetal deaths, or 
25 per cent, and 75 delivered vaginally Avith 32 deaths, or 42.6 per cent. 


Table III. Analysis op Fetal Deaths 



NO. OF 
CASES 1 

1 NO. OF FETAL 

I DEATHS 1 

[ FEB CENT 

Fetal heart tones heaid on admission 

91 

36 

39.5 

DelNery by cesarean section 

16 

4 

25.0 

Delivered vaginally 

75 

32 

42.6 


As to the causes of fetal deaths (Table IV), early rupture of the mem- 
branes Avith 7 cm. or less of cerAueal dilatation (138 cases) Avas associated Avith 
92 deaths, or 66.6 per cent. In 28 eases haAdng premature rupture of the mem- 
branes, there Avere 21 deaths, or 75.0 per cent. There Avere 40 eases having 
prolapsed cords before deliA'ery, AAdth 29 (72.5 per cent) fetal deaths. The 
influence of the duration of labor in fetal mortality is emphasized in that, 
of 53 eases delivered AA'ithin tAveh'e hours of the onset of labor, there Avere 
22 (41.5 per cent) fetal deaths; 49 cases deliA'ored in betAveen tAA'clve and 
tAventy-four hours of labor, resulted in 26 (53.0 per cent) deaths; Avhile 63 
eases deliA’ered after tAA’^enty-four or more hours of labor resulted in the ex- 
tremely high fetal loss of 58 (92.0 per cent) cases. 



DYSONTOGENETIC MIXED TUMORS OF THE VAGINA 
With Report of a Case of Sarcoma Botryoides 
Calvin M. Johnson, M.D., New Orleans, La. 

(From the Tulane University of Louisiana, Departments of Gynecology and Obstetrics) 

S ARCOIMA botryoides of the vagina in children has been reported 81 times 
since Guersant reported tlie first ease in 1854. Because of the rarity of this 
condition the reporting of anotlier case was thought to be worth while. In 1944, 
Dv'yer^ reported the most recent ease, and gave a fairly complete review of the 
literature. He pointed out that l\IcParland’s articles,- together with their as- 
sociated bibliography, are the most comprehensive to that date. 

A search of textbooks on gjmecology, pediatries, and pathology reveals 
little information regarding these rare and interesting tumors. It is interesting 
to note that this particular type of vaginal tumor has been reported only in in- 
dividuals under 22 years of age, with 60 per cent occurring under two years. 
There is no adequate explanation for this fact. 

Etiology 

I^IcFarland stated that these tumors should be termed dysontogenetic, mixed 
tumors of the urogenital region. In collecting all the reports from the literature 
in 1935, he found a total of 74 cases confined to or primarily in the vagina, also 
a bewildering terminology containing 119 different names. He advocated the 
above term in an effort to clarify the situation and to include the entire class of 
neoplasms occurring in the urogenital system. He reasons that without the 
presence of indubitable muscular or cartilaginous elements or some other evi- 
dence of heterologous structures could they be correctly called mixed tumors. 
Of course he found many which were distinctly mixed tumors with a great 
divergence of appearance and structure, .some firm, dense, fibroid, muscular, 
cartilaginous, or even osseous. Many others were soft, edematous, myxoid, 
polypoid, and cystic (botryoides) and it is this latter type that is considered at 
this time. As to etiology, McP'arland thinks they should be regarded as spring- 
ing from dislocated residual embryonal cellular material in close proximity to 
those structures that enter into the formation of the urogenital sinus. They 
should not be regarded as metaplasia as a rule, however, he does believe that 
some are homologous and arise from ti.ssuc elements normal to the part in which 
they occur. 

Clinical Characteristics 

Occurring predominately in early life, these tumors occur as a polypoid, 
grapelike mass filling the vagina and often protruding through the hymen. 

^ Many of these polypoid outgrowths contain cystic fluid due to edema, which 
causes them to present an almost transparent fle.shy appearance, often dark 
red from intratumoral bleeding. Histologically, the vast majority are in an 
undifferentiated form consisting of round cells or siiindle cells of a malignant 
nature, only rarely showing a more benign type. There is a thin layer of sub- 
mucous connective ti.s.sue beneath which is the stroma of the tumor itself. At 
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and a sound uterus. As stated by Eastman, the intrauterine bag as a means 
of ceiudcal dilatation in early rupture of the membranes is usually very un- 
satisfactory, as it repeatedly fails to elfect dilatation after hours of use and 
predisposes to “hour-glass” conti’aetion of the uterus and intrapartus infec- 
tion. 

Summary 

1. One hundred eighty-six consecutive cases of transverse presentation 
at Charity Hospital, New Orleans, La., are analyzed. 

2. The factors producing the high fetal and maternal mortality are empha- 
sized. 

3. Two factors seem essential from a studj’^ of this series in the possible 
lowering of maternal and fetal mortality : 

(a) An early diagnosis of the malpresentation present, and 

(b) The more frequent use of cesarean section in early labor 
in these cases. 

4. Transverse presentation, although occurring about one-half as fre- 
quently as placenta previa, produced a much higher fetal loss than the latter 
in this series. In fact, the fetal loss is only exceeded by the loss associated with 
rupture of the uterus. Any obstetric abnormality producing a 67.6 per cent 
fetal loss and a 9.6 per cent maternal death rate over a period of years deserves 
the most serious consideration. 
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The patient was admitted to Southern Baptist Hospital on Sept. 17, 1944, and the 
following morning under drop ether anesthesia, the hymen was dilated to admit the index 
finger easily. The growth was found to be attached by a broad base along the posterior 
vaginal wall in the midline from just below the cervix to a point just above the hymeneal 
ring. The cervix and rest of the vagina were free of growths, when inspected after exposure 
■with small right angled retractors. The tumor was easily curetted off at the base and the 
latter cauterized as deeply as po.'^sible, considering the proximity of the rectal wall. The 
pathologic report was rhabdomyosarcoma (Figs. 1 and 2). 


r /*•*.'•'**. 
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FIs. 2. — Hisli power sarcoma feotrj'oldes oC vagina. 

The child subsequently received deep x-ray therapy. Badium was not used as it was 
felt that an effective dose could not be given due to the proximity of the rectal wall. Also to 
be considered was the technical difficulty of maintaining the radium in position were it used. 
The growth rapidly recurred within three months and again was protruding from the 
vagina as a necrotic, bleeding, friable mass, and the child rapidly declined in general health. 
Urinarv obstruction, frequent hemorrliages, and terminal edema of the lower extremities 
preceded death, which occurred six months after she was first seen. No autopsy was obtained. 
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times there may Ije large elements in whose protoplasm a delicate striation is 
visible, hence the name rhabdom 3 mma or rhabdoin^msarcoma is given. 

These tumors are further characterized bj'’ being extremely malignant, re- 
curring rapidly after all known forms of treatment. They do not metastasize 
widely but grow bj^ extension to the bladder and peritoneum, obstructing the 
urethra and bladder as well as the rectum. In the terminal state, thej'' are foul 
and necrotic and cause frequent hemorrhages. Death usually results from 
uremia, infection, or hemorrhage. The prognosis is uniformlj!^ bad, death re- 
sulting usually within one year. The mortalit}’' rate for the entire group re- 
ported in the literature is over 95 per cent. 

One case reported by Engelmann^ in Germanj’- in 1941 was apparently cured 
bj'- radium. 

Of the 31 cases analyzed b,v Nenrnberger,^ 16 were found springing from 
the anterior vaginal wall, 10 from tlie posterior "wall, and 5 from the lateral 
walls. 

Incidence 

As stated above, a search of the literature reveals 81 cases of these vaginal 
tumors reported to date. However, there seems to be some discrepancy in this 
total number, since Curtis states that there were but 31 well-authenticated 
eases. However, McFarland, in 1935, states that there were 74 reported cases 
of the very soft and simple botiyoides tumors of the vagina all occurring before 
the twenty-second j^ear. In addition to these 74 cases, seven more were found, 
the last being Buyer’s case reported in July, 1944. The case here observed 
brings the total reported cases to 82. (Since this report was made in 1945, a 
few more tumors of this t.vpe have been reported. ) 

Treatment 

Since the usual course of the tumor is, as in the case of the botiyoid type, 
repeated recurrence, local invasion of the surrounding tissues, and death from 
obstruction of the urinar^^ passages, little can be expected from operative treat- 
ment, and in almost all cases it fails, and the patient dies. Treatment bj'- x-rays 
and radium offers no more. However, the case of Engelmann, in which radium 
was implanted into the tumor area and an apparent cure effected, is notewortly. 

Case Report 

G. N., a girl, aged 22 months, who was first seen Sept. 10, 1944, presented a bloody 
vaginal discharge.” The discharge had been present for about two weeks and was of a 
light watery nature and non-irritating. Historical review by systems was lacking of any 
noteworthy findings. She had been a normal full-term infant at birth and had had none of 
the usual childhood diseases. She was the first born of apparently healthy parents with no 
family history of malignancy. 

Physical examination sliowed a well-developed and well-nourished, ambulatory white 
child, apparently in excellent health. The temperature, pulse, and respiratory rate were 
within normal limits. The general physical examination was negative. Examination of the 
vulva revealed a thin, pinkish, watery discharge. When the child cried, a mass of pale, 
reddish, edematous, polypoid tissue protruded from the vagina, receding from view when she 
relaxed. A finger in the rectum could easily cause a large amount of this mass to protrude. 
The growth was friable, soft, bled easily, and was considered to be possibly a cervical or 
uterine polyp which had prolapsed at the introitus by a long pedicle. The pelvic organs could 
not be felt by combined rectal and abdominal palpation. No abnormal masses were noted 
otherwise in the pelvis. No abnormalities of the rectum were present. The blood count, 
sedimentation rate, and urine were normal, and the Wasseimann was negative. 



MANAGEMENT OF CHRONIC ENDOCERVICITIS 
IN INFERTILITY 

Leon Kroiin, M.D., P.A.C.S., Joseph M. Harris, M.D., F.A.C.S., 
Maurice S. Priver, IM.D., F.A.C.S., and j\'Iilton S. Fenmore, M.D., 

Los Angeles, Calif. 

(From the Department of Ohstetrics and Gynecology, University of Southern California 
Medical School and Cedars of Lebanon Hospital) 

O NE ol the requisites of absolute fertilitj'' is that the endocervieal secre- 
tions he favorable to spermatozoa. Normally, the endocervieal mucus 
enhances sperm migration. The endoeervix is comprised chiefly of compound 
racemose glands lined Avith high columnar epithelium. These glands secrete 
mucus Avhieh undergoes cyclic changes, and is under the hormonal control of 
the ovary.’’ ^ AharbaneP not only observed these cyclic variations, but 
duplicated them in castrated women by means of estrogens alone and in eom- 
liination with progesterone. Associated with the relatively rapid preovulatory 
increase in biologically active and aAmilable estrogens, there is a correspond- 
ing increase in tlie Amlume of the cervical mucus and a marked diminution in 
its Adscosity, "When the viscosity is least, sperm migration is greatest in 
number, ease of penetration, and duration of motility in the mucus. FoIIoav- 
ing OAUilation, the volume of cervical mucus decreases, the Auseosity rapidly 
increases, and the spermatozoa are ordinarily unable to penetrate the mucus. 
It should be emphasized that because of these physiological Amriations, post- 
coital studies for sperm migration should be done at the estimated time of 
OAUilation. 

The endocervieal mucus may become so altered as to be definitely hos- 
tile. This hostility to spermatozoa may impair motility and penetration. 

Hamblen'’ lists the causes of cervical hostility as an abnormally viscid 
endocei’A’^ical secretion resulting from chronic pelvic congestion, scanty coital 
secretion, endoeervieitis, and poor cervical drainage Avith inspissation of the 
mucus plug due to a pinpoint external os. Chemical hostility (loAvered pH) 
of endocervieal secretion may result from infection and poor drainage. The 
cerA'ix may be hostile due to incomplete cyclic preparation for insemination 
because of OAmrian failure. 

Chronic endoeervieitis is probably the most common gynecologic disorder 
in Avomen.® Fulkerson' checked records of 6,483 Avomen examined in the 
gynecologic department of the Cornell University Medical School and found 
a* diagnosis of cervicitis or endoeeiwicitis in 33.16 per cent. Some authors® 
estimate the incidence of chronic eciwicitis to be as high as 80 per cent. That 
chronic endoeervieitis is a common cause of sterility has long been obsei’A’-ed. 
It is the opinion of the authors that this condition is the mo.st common cause 
of sterility, and that its importance has not been sufficiently emphasized. Reis 
and Bernick'’ state that cciwieal disease is the mo.st common cause of sterility 
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Summary 

A case of sarcoma botryoides (rhabdomyosarcoma) of the vagina is reported 
in a 22-month-old child, and a review of the literature is given, and the etiology, 
nomenclature, etc., are considered. Bluch confusion exists as to etiology and 
nomenclature and McFarland’s work has done much to clarify the situation. 

These tumors are rare, many frequently occur in early life, and are al- 
most invariably fatal in a relatively short time, as all the potentially malignant, 
and most of them actively so. 

This class of tumor is thought to be relatively resistant to irradiation, al- 
though one case was apparently cured by implantation of radium needles. 
Surgical extirpation is followed by rapid recurrence as a rule. 

I should like to express here my appreciation to Dr. Emil Novak for examination of 
specimens of this tumor, and his comments thereon. 
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During the past two years our attention has been directed toward the 
treatment of chronic endo cervicitis with the intramuscular injection of peni- 
cillin in oil and wax as an office procedure. Eecently, several investigators^®- 
have reported encouraging results with the local application of penicillin in 
the treatment of cervicitis. Penicillin is ,also being used successfully in the 
treatment of pelvic inflammatory disease.®®- One of us had the privilege of 
discussing a paper presented by Professor H. Lloyd of the University of 
Birmingham at the International Congress of Obstetrics and Gynecology re- 
cently, in which she analyzed comparative results using sulfonamides and 
penicillin in the treatment of sterility. She used a single dose of penicillin, 
300,000 units, and reported successful results in 17i/^ per cent of her patients, 
in contrast to 20 per cent with the use of sulfonamides.®® 

The' purpose of this communication is to report a series of 55 consecutive 
patients until chronic endoeervieitis treated with this drug.* All patients se- 
lected for treatment had a thick, viscid, mucopurulent discharge escaping 
from the cervical canal. Bacteriologic and sperm migration studies of the 
cervical muscus were made. 

Method 

Our technique of administration and dosage of penicillin has varied some- 
what as we have had opportunity to observe our results. Originally 300,000 
units of penieillin-oil-beeswaxt were administered into the gluteal muscles as 
the initial dose and two subsequent injections of 200,000 units each were given 
on alternate days. Our present procedure is to administer 300,000 units daily 
for three consecutive days for a total dosage of 900,000 units. Occasionally, 
it has been deemed advisable to repeat with a second similar course. 
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Results 

A total of 55 patients with chronic endoeervieitis was treated. Forty- 
one of the women consulted us because of infertility. The remaining fourteen, 
many of whom were single, did not desire pregnancy (Fig. 1). 


"Tills series h.'i.-; been Incrc.-ised to over 200 cares with almost identical results. 
tWe now use procaine penicillin in sesame or peanut oil Instead of bce!5wax. 
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in women, finding its existence in 60 per cent of 125 eonsecntive private pa- 
tients examined. Fifty-six of these patients with cervical disease had endo- 
cervicitis. This was almost three times the frequeney of salpingitis. 

It is not our desire to dismiss in detail the pathology of chronic endo- 
cervicitis, but it is important to emphasize that, in the presence of infection, 
the irritation stimulates the mucous cells to a hypersecretion with a marked 
increase in viscosity. Considerable study of sperm migration in mucus se- 
creted from an infected cervix discloses that iienetration is frequently either 
poor or absent, even at mid-cycle. This is not due to the presence of leuco- 
cytes, but is the result of a loss of fluid which accompanies the infection and 
increases the idscosity of the secretion from the endocervical glands. 

Some degree of parametritis, perisalpingitis or salpingitis, and oophoritis 
is frequently associated with chronic endocervicitis, because of the aseending 
lymphangitis. This contributes to the sterility problem. It is highly doubt- 
ful that gonorrheal infection is as frequently a cause of chronic endocervicitis 
as has been commonly supposed. Traumatism of labor or abortion is a common 
predisposing cause. The infeetion in the cervix is usually mixed, with the 
streptococcus and staphylococcus predominant, and less commonlj’- the colon 
bacillus, pneumococcus and various vaginal parasites. Our studies tend to 
confirm this impression. 

No attempt will be made to evaluate in detail the various methods of 
treatment of chronic endocervicitis. To date, no one procedure fulfills all 
requirements for a cure of this infection. Electrotherapeutic measures such 
as cauterization, coagulation, and conization, and ionization Avith copper or 
zinc have been used Avith Amrying degree of success. These methods haAm cer- 
tain disadAmiitages in dealing A\dth sterility problems since they are aimed 
primarily at the destruction of the diseased ceiwical glands. Since normal 
endocerAUcal secretions play an important role in sperm migration, a pro- 
cedure directed at the infection itself and the conservation of functioning 
normal glands is highly desirable. Occasional beneficial results have been ob- 
tained AAutli dilatation and curettage. Major surgical procedures such as 
trachelorrhaphy, Ioav cervical amputation, Sturmdorf’s tracheloplasty, Schro- 
der’s repair and high ceiwical amputation seldom are the procedure of choice 
in dealing Avith sterility. 

With the adAmnt of chemotherapy, a more desirable method of treatment 
of endocervicitis became aAmilable. Sulfonamides, both orally and locally, 
have been used by many investigators.^® Palmer and Palmer^^ report 40 to 
50 per cent success in curing endoceiwicitis, using one or tAvo courses of sulfa- 
thiazole orally (6 Gm. daily for film days). When this treatment failed, a 
10 per cent sulfapyridine solution A\ms instilled into the glandular zone of the 
cervix Avith an improAmment in their results. DilP- reports successful results 
by combining stiibestrol Avith sulfadiazine therapy. He belicAms the rationale 
of this therapy to be a combination of estrogenic enhancement of the re- 
sistance of the cerA'ical mucosa Avith stimulation of overgroAvth and the anti- 
bacterial effect of the sulfonamide drug. We haA'e used sulfonamide therapj’’ 
for many years Avith fairly satisfactory results. 
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eases, four spontaneous abortions occurred. This closely approximates the 
incidence of spontaneous abortion in an average group of obstetric patients. 

Our bacteriologic studies again eonfirni the fact that the organisms pres- 
ent in chronic endocervicitis are a mixture predominantly of streptococci and 
staphylococci, and less commonly B. coli and pneumococci. In only one in- 
stance was the gonococcus proved to be responsible for the infection. 

Sperm migration studies consistently revealed little or no sperm pene- 
tration even during the ovulation phase. Following treatment with penicillin- 
oil-beeswax, normal sperm migration was almost invariably observed. 

Summary and Conclusions 

1. Chronic endocervicitis is a very common cause of infertility. 

2. Abortion, both spontaneous and induced, is an important factor in 
the etiology of chronic endocervicitis and sterility. 

3. Bacteriologically speaking, chi-onic endocervicitis is most often caused 
by a mixture of the common pathogenic organisms other than the gonococcus. 

4. Penicillin-oil-beeswax administered intramuscularly is almost a specific 
form of therapy in the treatment of chronic endocervicitis. 

5. With the disappearance of the infection, there is a return of normal 
sperm migration in the endocervical secretions. 

6. The use of penicillin-oil-beeswax is a valuable therapeutic agent in the 
management of the sterility problem. 
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Of the 55 patients with endo cervicitis, 44 (80 per cent) were cured and 8 
(14.5 per cent) were improved. Only 3 (5.5 per cent) patients showed no im- 
provement. Twenty-one of the infertility problem patients conceived follow- 
ing penicillin therapy (51 per cent success). The average interval between 
penicillin therapy and conception was 4.9 months. To date, 4 of the preg- 
nancies (18.2 per cent) have ended in spontaneous abortion. The average 
length of time of infertility for all 41 patients was 4.3 years. The patients 
who conceived following penicillin therapy had an average infertility period 
of 4.2 years, whereas the patients who have failed to conceive to date had 
an average infertility period of 4.4 years. 

Discussion 

The results in the treatment of chronic endocervicitis with penicillin-oil- 
beeswax were very dramatic. The response to this form of therapy is al- 
most specific. In our hands, no other treatment has yielded such gratifying 
results, and there is the added advantage of its simplicity, safety, and con- 
servation of the endocervieal glands with no local tissue destruction. The 
unfavorable reactions of a more serious nature, which we encountered -with 
penicillin-oil-beeswax, were generalized urticaria and high fever.* These oc- 
curred in only two of the 55 patients with no grave consequences. Not in- 
frequently a local allergic reaction occurs at the site of injection, which is 
manifested by pain, redness, induration, and some itching. Hot, wet applica- 
tions locally have proved effective. We have had no local abscess formation 
thus far. In patients who present a history of allergy, Benadryl or Pyri- 
benzamine is given prophylactieally. In our series, 16 of the patients had an 
associated chronic pelvic inflammation and all of these patients except one, 
showed definite improvement. In evaluating our results, we would like to 
emphasize the fact that there was practically no difference between the length 
of time of infertility prior to penicillin therapy in the 21 patients who con- 
ceived and the 20 patients who failed to conceive to this date. 

Twenty, of the patients in the sterility group presented a history of hav- 
ing been pregnant at least once before. In this group there were 12 success- 
ful pregnancies and 8 failures following treatment. Twenty-one of the 
stei'ility patients had never been pregnant before. In this group, there were 
9 successful pregnancies following treatment and 13 failures. The male factor 
alone could definitely be held responsible for two of these failures. No pat- 
ency tests were done on any patient with chronic endocervicitis until the 
infection was cleared up. Following penicillin therapy, only two patients 
had complete tubal occlusion which was confirmed by hysterosalpingography. 
Four of the patients had a definite cemdcal stenosis. 

Our studies seem to indicate that abortion, both spontaneous and induced, 
plaj^s an important role in the etiology of both chronic endocervicitis and 
sterility. A history of abortion was elicited in 15 of the 55 patients treated 
for chronic endocervicitis. Of the 41 sterility patients, 13 had had at least 
one previous abortion. In the group of 21 sueeessfiilly treated sterility 


’Tliese have been almost eliminated since the use of procaine penicillin in oil. 
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rig-. 1. — This represents mole and wall of uterus. The line of contact between them 
does not show evidence of decidua, even thougrh there Is a narrow zone of fibrinoid degenera- 
tion, similar to the so-called Nitabuchs layer which usually represents dividing line between 
placenta and decidua. Relation of mole to uterus in this case is similar to that found in 
placenta accreta. 



Fig. 2. — Shows invasive mole. High power field. Shows same relation between mole 
and wall of uterus as mentioned above. Note the verj' loose, almost liquified stroma of large 
chorionic villi, complete absence of blood vessels and evidence of excessive proliferation of 
chorionic epithelium which form not two but several layers. 



INVASIVE HYDATIDIFORM MOLE- 

James P. Hennessy, M.D., P.A.C.S., New York, N, Y. 

(From the Department of Gynecology, Polyclinic Eospital) 

T here is a small group of cases of mole about which pathologists will differ in the micro- 
scopic diagnosis and be unable to give us a positive diagnosis as to the relative inalignancj' 
of the molar tissue. To these cases such terms are applied as malignant mole, chorionadenoma 
destruens, or locally invasive mole. These tumors rarely, if ever, give rise to clinical evidence 
of metastasis; therefore, the prognosis is excellent, provided that the uterus is removed. 
They are characterized clinically by variable amounts of uterine subinvolution, postmolar 
bleeding, and usually persistentlj’ positive tests for chorionic gonadotropic hormone. 

Chorionadenoma destruens, or locally invasive mole, may run a clinically benign course; 
but it is recognized that such a condition may ultimately kill the patient by uterine perfora- 
tion, sepsis, or hemorrhage, even though there is no clinical evidence of metastasis. 

Chorionepithelioma is such an exceedingly rare disease that even in some large clinics it 
has never been seen. 

B. H., white, aged thirty-seven years, gravida iv, was first seen in the office May 10, 
1946. She stated that she had noticed a brownish discharge on two occasions and that three 
weeks before her visit, she had felt a mass in the left lower abdomen. The mass was pro- 
gressively enlarging and the pain becoming progressively worse. 

A vaginal examination revealed a cystic mass approximately 8.5 cm. in diameter in the 
left lower quadrant and distinct fullness in the right lower quadrant. The cervix was soft and 
closed. Although her last menstrual period was Febi'uary 14, the uterus was approximately the 
size of four-plus months. 

On :May 12, she was admitted to the Polyclinic Hospital because of severe pain in left 
lower quadrant of the abdomen. The preoperative diagnosis was that of a twisted ovarian 
cyst complicating pregnancy. She was operated upon hlay 15th. The uterus was found 
to be enlarged to the size of a four months’ pregnancy; the left ovary was cystic, about 
8.5 cm. in diameter, with one complete twist in the pedicle; the right ovary was also cystic 
and about 10 cm. in diameter. We a bilateral oophorectomy. (The pathologic 

report was luteal cysts of- the ovary, some with hemorrhage.) 

Five days later, the patient aborted a hemorrhagic mass on which the gross pathologic 
report was “hydatid mole.” The microscopic pathologic report was “necrotic hydatid 
mole. ’ ’ 

On May 25, a dilatation and curettage were performed, a small portion of mole was re- 
moved with a sponge stick, and the uterus was thoroughly curetted with a sharp curette and 
given a firm uterine packing. The pathologic report on this portion of mole and curetting 
was “ hydatidif orm mole with infection and anaplasia.” 

On June 1, the patient was discharged from tlie hospital, stating that slie “felt very 
good, except for a little weakness. ’ ’ The cervix was closed ; and the uterus was involuted to the 
size of a normal multiparous uterus, mobile and not tender. On June 12, she again came to 
the office, stating that she felt stronger and liad no bleeding. The cervix was closed; the 
uterus was well involuted, mobile, and not tender. Arrangements were made for a Friedman 
test to be done within the next six weeks. 

On July 22, she was readmitted to the hospital because of jaundice and a vaginal bleed- 
ing of one week’s duration. She was markedly jaundiced, the conjunctiva and the whole 
body were deeply icteric, and the liver was apparently enlarged to one fingerbreadth below 
the cost al margin. A smooth, tender swelling was just palpable above the symphysis pubis. 

Ar.r-1 SectioH Of Obstetrics and Gynecology, New York Academy of Medicine. 
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Pelvic examination revealed moderate free bleeding from the cervix, which was soft 
and patulous. The uterus was uniformly enlarged to about twice the normal size and was 
soft in consistency. An internist, called in consultation, instituted symptomatic treatment 
of the jaundice. X-rays of the gall bladder revealed no evidence of dye. The liver was not 
enlarged. An x-ray of tho chest showed no evidence of metastasis in bony cage, pleura, or 
lungs. These findings confirmed the clinical diagnosis of obstructive jaundice; the etiology 
remained obscure and any connection with the pelvic condition, a matter of conjecture. The 
jaundice began to diminish under treatment, and, by August 2, we decided that clinical and 
laboratory findings permitted operation. The pelvic condition was not treated per se; the 
vaginal bleeding continued intermittently- in small amounts. Several rabbits died before a 
Friedman test was completed, but finally, on July 31, uncompleted one proved positive. On 
a quantitative Aschheim-Zondek done elsewhere, a verbal report was given on "2,000 
mouse units per litre of urine. ’ ’ 

The preoperative diagnosis was that of chorionepithelioma, or recurrent hydatidiform 
mole. A total hysterectom}’’ with bilateral salpingectomy was performed. The uterus was 
found to be uniformlj* enlarged and smooth. After it had been incised, we found, attached 
to the fundus, a small hemorrhagic growth about 4 cm. in diameter. 

Pathologic Pcport: The microscopic examination shows uterus, tubes, and parametrial 
tissue. Tho uterus is invaded by chorionic masses covered by pleomorphic hypertrophic cells 
with hjq)erchromatic nuclei, some with bizarre shapes. Several areas show vascular channels 
dilated by atj'pical masses. The tubes show hyperemia, edema, hemorrhages, and polymorpho- 
nuclear and mononuclear infiltrations. The parametrial tissue shows similar changes as well 
ris the presence of numerous foreign-body types of giant cells. 

The pathologic diagnosis was chorionepithelioma of the uterus and cystic dilatation 
of tho cervical glands. The slides were shoum to two other pathologists, who diagnosed recur- 
rent hydatidiform mole. Dr. Arthur Hertig stated that lie liad made a diagnosis of chorion- 
adenoma destruens, with a good prognosis. 

FoUow-^tp . — On September 4, the patient came to the office and stated that she had no 
complaints. Tlie vaginal vault was found to be well suspended with no thickening or tender- 
ness apparent. An x-ray of the chest and long bones done on September 24 revealed no 
evidence of metastasis. On November 22, she came again and complained then of a feeling 
of depression. Her weight was 112% pounds; she had had several abscessed teeth extracted. 
On hlarch 17 she stated that she felt very well and had no complaints. Her weight was 
12C, a gain of 13% pounds since her last visit. She slept well and had a good appetite. 
Her hemoglobin was 7G per cent. She had an occasional flush. The vaginal examination was 
negative, and fho Friedman test of April 23, was negative. On June 21, she stated that she 
was feeling very well and had no complaints; her weight was 128 pounds. Hemoglobin 82 
per cent, blood pressure 130/88, and the vaginal examination was negative. She was last 
seen November 5, she stated that she was feeling very well and had no complaints; her weight 
was 138% (a gain of 2G pounds since her operation), hemoglobin 82 per cent, blood pressure 
134/80, and the Friedman test of November 12 was negative. 

Summary 

This is a case of invasive mole treated by complete hysterectomy and removal of the 
remaining appendages. Although on the patient’s first admission to the hospital, the possi- 
bility of a hydatidiform mole was considered, the primary cause of her admission to the hospi- 
tal was abdominal pain on tho left side and the presence of a progressively enlarging mass. 
Since removal of both ovaries would probably be followed by miscarriage, religious con- 
siderations precluded further interference. After spontaneous expulsion of the mole, curet- 
tage, and exploration of the uterus, bleeding ceased and the patient was discharged from tlie 
hospital. IVhen she was readmitted .sutTering from jaundice, enlargement of the uterus, 
and vaginal bleeding, the picture was one of slispicious malignancy, probably cliorionepitlieli- 
oma. After the clearing of the jaundice and the negative x-rays of chest and long bones. 
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Fig. 3. — This shows more pronounced invasive tendencies of mole and close relationship 
between mole and myometrium. Note scarcity of villous pattern of mole which shows only 
in few instances formed villi. Most of the mole in this area consists of excessive overgrowth 
epithelium. 


, . Fig. 4. — High power. This shows marked proliferation tendencies of chorionic epithelium 
winch reveals striking resemblance to early trophoblast. 

_ Arrow Indicates a segment which shows very well the formation of syncytium. Rest of 
chorionic epithelium shows striking resemblance to cytotrophoblast. 




GRANULOSA CELL TUMOR CONTAINING GLANDULAR 

STRUCTURES 

Robert S. Haukohl, M,D., Milwaukee, Wis. 

(From the Department of Pathology and Bacteriology, Marquette University School of 

Medicine, and Deaconess Hospital) 

T he occurrence of glandular or tubulelike structures in granulosa cell tumors is unusual. 

The term “tubular” has been loosely used in the past to designate two distinct histologic 
types of granulosa cell tumors, neither of which contain tubulelike structures. Some authors 
speak of the columns of tumor cells between the stromal bands and cylinders of the cylindro- 
matous granulosa cell tumors as tubulelike in arrangement. Others liken the exaggerated 
Call-Exner bodies in the microcystic folliculoid granulosa cell tumors to tubule- or glandlike 
structures. The tumors herein reported, however, are neither of the cylindromatous nor 
microcystic folliculoid type. Although Schillcri states that tubular structures have been 
observed in granulosa cell tumors and in the folliculome lipidique of Lecene, there is no 
record of this phenomenon in the available literature.^. ^ A number of tumors originally 
classified as granulosa cell tumors with glandular or tubular structures have, upon re-exam- 
ination, been re-classified as arrhenoblastonias or gynandroblastomas.i The case herein 
presented, however, fulfills many of the clinical and cytologic criteria of a granulosa cell 
tumor and must, therefore, be classified as sucii in spite of the unusual histology and some- 
what atypical gross appearance and distribution. 

M. L. (Hosp. No. 47-3277), a G7-ycar-old married white housewife, was admitted to 
Deaconess Hospital on the service of Dr. F. Hofmeister on June 23, 1947, complaining of 
%'aginal bleeding and urinary dribbling, dysuria, frequency, and urgency. The vaginal bleed- 
ing began one month before admission, and initially consisted of but a small amount of bright 
red blood daily. The bleeding progressively increased in severity until at the time of entry 
when it was continuous. The patient had had seven children, and had experienced a normal 
menopause at the age of .50 years, seventeen years before admission. There had been no 
bleeding during this interval. The history was otherwise noncontributory. 

Physical examination revealed a somewhat obese female. The blood pressure was 130/ 
SO, pulse 80, respirations 20, and temperature 98.6" F. The skin was soft and smooth, and 
the hair had a normal female distribution. The breasts were atrophic, and the patient had 
noted no recent changes in them. Remarkable physical findings were otherwise confined to 
the pelvis and perineum. There was some relaxation of the perineum with a moderate cysto- 
ccle. The cervix was clean except for a small amount of blood in the os. The uterus was 
long, slightly enlarged, soft, and in normal position. A firm egg-sized mass was palpated 
bimanually in the region of the right ovary. The left ovary could not be felt. 

All laboratory examinations wore within normal limits. No hormone assays were done. 
A preliminary diagnosis of adenocarcinoma of tlie endometrium was made but, because 
of the palpable ovarian mass, the possibility of a feminizing ovarian tumor was also enter- 
tained. 

On Juno 24, 1947, the patient was operat<*d upon under general anesthesia. A pre- 
liminary dilatation and curettage produced only a .small amount of atrophic endometrium. 
Tlie abdomen was, therefore, opened, and the bilateral ovjirian tumors described below were 
found. The complete uterus, Fallopian tube.®, and ovaries wore removed. 

The patient made an uneventful postoperative recovery. She wjis discharged on .luly 
7, 1947, the fourteenth postoperative day. Nine months after discharge .‘■he was in apparent 
good health. 
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the markedly positive Friedman test and continued intermittent vaginal bleeding made a 
total hysterectomy with removal of the tubes appear the operation of choice, because a 
chorionepithelioma could not be discounted. 

Tlie f nal diagnosis is not easy. Two outstanding' pathologists have examined the speci- 
men carefully and feel that such invasiveness as can be found is definitely limited and not 
characteristic of a true epithelioma. Although the patient’s course in the beginning was 
suspicious of malignancy, fortunately it turned out to be clinically benign. 

Since it appears that there are various histologic or clinical grades of chorionic malig- 
nancy, rather than designate them all as chorionepithelioma, we must try to distinguish be- 
tween them. Also, everj' patient harboring a hydatidiform mole should be individualized. 

Management of these cases consists in the diagnosis and removal of malignant chorionic 
tissue wliile it remains localized in the pelvis and the avoiding of unnecessary surgery during 
the childbearing age because of the possibilit}- that malignant chorionic tissue might be 
present. We must approach the problem verj'- carefully, studying the clinical picture of each 
case, making a careful study of the microscopic traits of tissue that were removed or ex- 
pelled, and making careful hormone studies. With critical evaluation of all factors, it will 
usually be possible to arrive at a more precise individual diagnosis. 
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Fig. 3. — (X700.) Small group of tubular glands. 


. rvy-nn ^ rjroun of small glandular structures and the edge of a compact mass of 
iMg. 4. granulosa cells. 
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Fig. 1. — (X400.) Parencliymatous masses of granulosa cells. Note the absence of Call-Exner 

bodies. 
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cases witli adenopapillary proliferation of tlie glandular elements. Granting this assumption, 
these tumors might he classified as Lecene tumors prior to luteinization. The failure of lu- 
teinization is apparently due to an absence of the luteinizing gonadotropic hormone, Prolan 
B, in a u'oman of 67 years. 

Summary 

A case of bilateral granulosa cell tumors containing glandular structures is reported. 
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Pathologic Findings 

The specimen consisted of a few fragments of endometrium embedded in coagulated 
blood, and a complete uterus together with the tubes and ovaries. The uterus measured 11 
by 5 by 3.5 eta. The surface was smooth. The myometrium was firm and somewhat thickened, 
measuring 1.5 centimeters. The endometrium was almost completely denuded. The endometrial 
surface was covered by a few shreds of recently coagulated blood. The cervix appeared nor- 
mal. Both Fallopian tubes were thin and atrophic. 

The ovaries were enlarged, smooth, and firm. The right measured 5 by 3.5 by 3 cm., and 
the left 4 by 3 by 2.5 centimeters. On section, both ovaries were almost completely replaced 
by well-circumscribed round tumor nodules: two in the right, 1 and 4 cm. in diameter, re- 
spectively, and one in the left, 3 cm. in diameter. The nodules presented a similar gross ap- 
pearance. They were very well circumscribed and could be easily shelled out from the sur- 
rounding thin layer of compressed ovarian tissue. The cut surfaces neither bulged nor 
retracted, and were of a pale, definitely yellow color. The tumor tissue was slightly whorled 
and firm, except for several small areas of hemorrhagic softening. 

Microscopically, the uterus displayed only a few fragments of atrophic endometrium in 
the proliferative phase. The mjmmetrium showed atrophic changes of the senile type. The 
uterine curettings were few in number and essentially similar to the few fragments in the 
uterus. There was no evidence of endometrial hj'perplasia, and the source of the uterine 
bleeding could not be determined. 

All three ovarian tumor nodules were of identical microscopic structure. They were 
composed of small masses of tumor cells supported by a moderately abundant connective tis- 
sue stroma (Fig. 1). The masses appeared to shrink away from the stromal trabeculae. The 
tumor cells were small and stained moderately dark with hematoxylin. They displayed narrow 
halos of homogenous cytoplasm about small round or slightly ovoid nuclei. The chromatin 
network was rather coarse, and there were no nucleoli. Mitoses were rare. The cells were 
arranged in rather dense parenchymatous masses in some places but in others formed small 
glandular or tubulelike structures (Figs. 3 and 4). Here the cells were of a more columnar 
type with a small amount of cytoplasm on the luminal side of the basal nuclei. The glands 
were usually empty, but occasionally contained a small amount of pale pink material. They 
occurred at the periphery of the more cellular masses or in irregular groups and columns 
separate from the parenchymatous masses (Fig. 2). In no instance could they be found in 
the center of the masses. No Call-Exner bodies were found and the glandular structures 
bore no resemblance to them. Tlie fibrous stroma of the tumor was moderately cellular. It 
was composed principally of elongated fibrocytes and a few younger connective tissue cells. 
The cytoplasm of these cells occasionally showed a fine vacuolization. 

Fat stains on frozen sections were uniformly negative. Lipoid could neither be dem- 
onstrated in the tumor cells nor in the fibrous stroma. 

Stains for argentophile cells using the Hamperl modification of Masson’s silver method 
were similarly negative. 

Comment 

Were it not for the glandlike structures these tumors would be classified simply as gran- 
ulosa cell tumors of the diffuse or parenchymatous type. Tliis interpretation is strengthened 
by the history of postmenopausal bleeding and bj”^ the cytology of the indmdual tumor cells. 
The occurrence of glandlike structures, however, makes interpretation somewhat more diffi- 
cult. The definitely yellow gross appearance, the arrangement of tumor cells in solid masses 
with peripherally located glands, and the occurrence of isolated columns and groups of glands 
all suggest a carcinoid tumor such as might be seen in the gastrointestinal tract. This pos- 
sibility was seriouslj' entertained, but repeated attempts failed to demonstrate the argento- 
plxilic nature of the tumor cells. Similarly, negative fat stains mitigate against a diagnosis 
of folliculome lijyidiqiie. Schiller, however, believes that the Lecene tumors develop in two 
phases; first, the establishment of the structure, and second, luteinization associated in some 
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The relief was immediate and dramatic. The patient appeared virtually deflated and 
comfortable for the first time. In a period of seven days, the patient made remarkable im- 
provement. She was discharged free of her complaints and in good condition. There were no 
subsequent recurrences or sequelae. To avoid irritation of the tracheobronchial tree, smoking 
was strictly interdicted, and every precaution to avoid an upper respiratory infection was 
practiced. 



Fig. 1. — Photograph showing areas of subcutaneous emphysema above and to the left of the 

inked line, anleroposteriorlj . 

Lightening occurred about the first of June, and labor began at 12:30 a.m. on June 13. 
For this caso the inanageiuent of the labor consisted of sedation of the mother during the 
first .stage, employing a morphine sulphate-scopolamine liydrobromide routine; and in the 
second stage an elective foiceps delivery as soon as feasible to particularly avoid bearing 
down because of the secondary strain that involves a pulmonaiy effort. Together with the 
latter thought to avoid any icciirrence of the mediastinal and subcutaneous emphysema, it 
was necessary to choose an anesthesia that we believed might prevent the bearing down 
effort in the second stage and at the same time not irritate the tracheobronchial tree. There- 
fore, a low spinal anesthesia f saddle-block) uas administered when the cervix was 8 cm. 
dilated. After thirteen and one-half hours of first stage labor, the cervix was completely 
dilated, and a female baby weighing G pounds uVA ounces was then delivered by a low forceps 
aided by an episiotomy. Post partum course was uneventful, and the patient was discharged 
in good condition on her fifth hospital day. Six weeks follow-up found the mother and baby 
in sound health. 

Discussion 

Caldwell^ has suggested that this clinical entity be called "Hamman’s Syndrome” be- 
cause of the excellent and extensive clinical material on this subject that was collected by 
Louis Hamman of Baltimore. 

The pathologic anatomy of interstitial emphy.sema of the lungs was first described by 
Laenncc.3 The first ca.so was dci^cribed by Siinmoas in 1783.4 Since then there has been a 


PREGNANCY COMPLICATED BY MASSIVE SUBCUTANEOUS 
EMPHYSEMA OF MEDIASTINAL ORIGIN 
(HAMMAN’S SYNDROME)- 

Alfred J. I^obak, M.D., and Raymond H. Abrams, M.S., M.D., 

Chicago, III. 

(From the Departments of Obstetrics, and Hehtoen Institute for Medical ^Research of the 
Cook County Hospital, and the Department of Obstetrics and Gynecology of the 
University of Illinois College of Medicine) 

A cute mediastinal emphysema is a rare and nnnsnal complication in preg- 
nancy. "When it does occur, it might demand special types of medical, 
surgical, and obstetric management. The ease reported herewith is the first 
Icnown to have occurred on this obstetric service in the past twenty years. Air 
may reach the mediastinum by four routes: (1) along the fascial planes of the 
neck, (2) through a perforation of the tracheobronchial tree, (3) from the 
retroperitoneal space, and (4) from the interstitial tissues of the lung.^ The 
following is the case report : 

Mrs. A. P., a 19-year-old white primigravida, was admitted to the obstetric ser\dce 
of Cook County Hospital on March 17, 1947, at 9:25 a.m. Inspection revealed an apprehensive 
woman with cyanosis, dyspnea, gross puffinoss of her face and neck, the left palpebral fissure 
three-fourths closed, and marked injection of both sclerae (Fig. 1). 

History revealed the sudden onset of an almost continuous cough which began thirtj' 
hours before admission. This was followed by a smothering oppressiveness behind her sternum, 
associated with diffuse pains throughout her chest and shoulders. Respirations became rapid, 
and as the day wore on, she had to exert an active effort to breathe, which caused her to 
become alarmed. Sedation and cough mixture had little or no effect on the patient. Her 
rest during the night had been fitful, and the complaints continued unchanged. Previous 
medical, surgical, and familial histories were noncontributing. The expected date of delivery 
was June 15, 1947. 

Upon examination, the most significant findings were an extensive subcutaneous emphy- 
sema which included the face and neck anteroposteriorly, the right side of the breast an- 
teriorly, and the scapula posteriorly. On the left side this emphysema involved the trunk, 
tho left shoulder, arm, and hand. Crepitation Avas palpated throughout all of these areas. 
The heart findings were normal. There aa'us a graA-id uterus at the leA’el of the umbilicus. 
Tho fetal heart tones were 156 per minute. X-rays likewise shoAved this extensive .subcu- 
taneous and mediastinal emphysema (Fig. 2). The blood pressure Avas 112/50, the pulse Avas 
92, the temperature Avas 98.6° F., and the respirations Avere 24. 

At first tho treatment Avas conservatiA’e, and included nasal oxygen, sedation, and sup- 
portive measures, together AA-ith AA'atchful expectancy. After tAventy-four hours the patient 
was more apprehensiA'c, her re.spirations AACre more labored, and an extension of the sub- 
cutaneous emphysema noAV included practicallj- all of her trunk. The patient Avas seen in 
consultation by Dr. Lindon Seed of the attending surgical staff. He advised an attempt 
to be made to release the emphysema through an incision at the manubrium sternum. This 
incision AA’as made under local anesthesia; it AA-as three-fourths of an inch in length OA'cr the 
manubrium sternum and released tho air beneath the skin. Thus a large quantity of the 
entrapped air immediately escaped through this opening. Bubbles Avere formed in great pro- 
fusion as the air rushed out. A rubber dam aa’us sutured in the incision to alloAV more air 
to escape. 

‘Read before the Chicago Gynecological Society, Oct. 13. 1947. 
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A study of the literature reveals that mediastinal and subcutaneous emphysema, or 
Hamman’s Syndrome, occurs in labor as one of the many possible maternal complications. 
Kosmaks estimated the frequency of its occurrence as about one in 2,000 labors. He believes 
that ‘ ‘ the complication occurs more often than this, but as it may pass off without appreci- 
ably marked symptoms, an emphysema of this kind, unless extensive, may readily enough 
escape the attention of the accoucheur.” On our obstetric service the incidence of Hamman’s 
sjmdrome in the gravid patient occurred far less often than the incidence estimated by 
Kosmak. An accurate rate of occurrence has never been kept; only a rough estimation at 
best can be made. To the best of my knowledge, the case here reported is the first to occur 
in any gravid woman before, during, or after labor on this service in the past twenty years, 
where approximately 100,000 mothers have been delivered. 

It is generally agreed that there is a definite tendency for the mediastinal and sub- 
cutaneous emphysema to recur. This fact was acutely appreciated, and therefore a careful 
program of management was outlined for the delivery of this patient to present the best 
possible prophylaxis. 

The majority of reported cases of Hamnian’s syndrome in labor have been in primiparous 
women of good health.o Our case was a priniigravida, who already had had an extensive and 
serious mediastinal and subcutaneous emphysema just tliiee months before the onset of her 
labor. This was a definite challenge to tlio accoucheur. A recurrence had to be prevented. 
Three paramount prophylactic measures were followed: (1) to provide the maximum amount 
of maternal comfort and relief from pain with the minimal amount of harm to the newborn 
in the first stage, (2) to avoid any straining or bearing-down effort in the second stage, and 
(3) to avoid all pulmonary irritants. The methods used as described above proved equal to the 
demands of the labor, and the delivery was terminated with mother and newborn infant in 
good condition. 
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growing interest' on this subject, with special attention being focused on the differential di- 
agnosis of this syndrome from other conditions presenting acute thoracic complaints. 

The etiology of the mediastinal and subcutaneous emphysema in the present case re- 
ported Avas apparently due to the sudden onset of coughing which produced an increase in 
the intrapulmonary pressure, causing a forceful distention of the lungs. This has been of- 
fered as one possible cause for this entity by Hamman,i-3 and Schwartz, McHroy, and War- 
ren.5 Joannides and TsouIosg haA'e proved this in their experiments on the dog, and they 
have gone on to show the pathogenesis of this process, plus the possible very serious com- 
plication of an air embolism. 

Classically, Hamman's Sjmdrome is characterized by (1) pain, (2) subcutaneous and 
retroperitoneal emphysema, (3) obliteration of cardiac dullness, (4) peculiar sounds heard 
over the heart such as crunching, crackling, or bubbling sounds with each contraction, (5) evi- 
dence of increased mediastinal pressure, dyspnea, cyanosis, engorged veins, circulatory fail- 
ure, (6) pneumothorax, and (7) roentgenographic evidence of air in the mediastinum.i The 
case here reported meets all the clinical and laboratory demands of this condition, except that 
the heart was without findings. 



Pig. 2. — Anteroposterior view of the tliorax revealing extensive subcutaneous and mediastinal 

emphysema. 


It is generally considered that the course of mediastinal emphysema together with its 
accompanying subcutaneous manifestation is mild.'? This is especially so when its etiology 
is not secondary to such primary factors as perforation of the trachea, bronchus, or esopha- 
gus, association with acute infections such as pneumonia, influenza, diphtheria, and whoop- 
ing cough, or precipitated by bronchial asthma or tuberculosis. Eest and sedation are gen- 
erally considered adequate measures of therapy in a benign and self-limiting process. How- 
ever, when the emphysema is progressive, with extension and increase in the mediastinal pres- 
sure, there is an immediate need for decompression by the simplest and most expedient method. 
In our case, a single incision over the manubrium sternum gave an escape route to the en- 
trapped air. The response to this simple procedure was almost instantaneous, wfith remark- 
able relief to the patient and obvious control of the disease process. 
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posterior lialf of the aorta from the aortic valve to the bifurcatioa and down the right 
common iliac artery. The intima of the aorta showed moderate arteriosclerosis hut the 
rupture did not occur in an arterosclerotic plaque. The respiratory tract, gastrointestinal 
tract, liver and gallbladder, pancreas, and spleen were essentially negative. The kidneys 
were increased in size, the right weighing 2G0 Gm. and the left 200 6m. The capsule 
stripped fairly readily. The surfaces were finelj' granular. On cut section, the cortico- 
medullary junction could not be discerned. Within the uterus there was a fetus which 
was consistent with an eight months’ pregnanc 3 ^ The right ovary measured 10 cm. in 
diameter and was fluctuant. On being sectioned, thick yellow sebaceous material poured 
from the cyst and within the wall of the cyst there were several calcified nodules. 

Microscoinc Examination. — Cardiovascular system: Many of the myocardial fibers ap- 
peared normal but some were swollen. There was stasis of blood and the small arteries 
within .the mj'ocardium showed thickened walls and moderate sclerosis of the intima. Sec- 
tions through the coronaries show parts of them narrow with marked thickening of the 
wall, especially the intima, distortion of the elastic tissue, heavy deposit of lipid material 
within the intima and some calcification. Fibrosis involved some parts of the muscle in 
the thickened coronary. Elastic stains of the coronaries show extensive fragmentation 
of the elastic tissue within the wall, most marked in the region of the sclerotic plaques. 
Around the coronaries there is an infiltration with a moderate number of mononuclear 
cells. Sections of the aorta show severe medial disease in which there are numerous vacu- 
oles and splitting of the muscle fibers in the outer third of the aorta. There is massive 
hemorrhage extending much of the length of the aorta but numerous vacuoles are shown 
in the media throughout most of the sections. In addition, there are a few zones in 
which fibrosis is evident, particularly in the inner parts of the aorta over areas which 
show arteriosclerosis. In most areas the elastic tissue is fragmented and small cysts 
around fragmented elastic fibers are widespread. There is diffuse hemorrhage in the 
periaortic tissue as well as the region of the split media. Genitourinary System: The kid- 
neys show changes consistent with moderately advanced arterial and arteriolar nephrosclerosis. 
The ovary showed a benign teratoma. No significant changes were found in other organs. 

Comments. — This is a case of a 35-year-old white woman in her eighth month of preg- 
nancy who had severe hypertension, moderate arteriosclerosis, spontaneous rupture of the 
aorta into the pericardial sac, and dissection through the entire length of the aorta and 
into the proximal right common iliac artery. 

The relationship of hypertension to the idiopathic medial necrosis is debatable. 
Schnitker3 reported hypertension in 50 per cent of his cases below the age of 40 and in two 
of eight who were pregnant. Eottino-ia has stated that dissecting aneurysms are found 
more frequently in patients who are hj-pertensive. He-iij also reported studies on aortas 
from 210 routine autopsies. He had 54 cases of hjqjcrtension in this group, of which 51 
per cent showed medial degeneration. Karsners states, “The disease occurs in hyper- 
tension and this may favor rupture.” Mote and Carr,G however, found no clinical hyper- 
tension in 19 of 2G cases, but no postmortem findings were given concerning these cases. 

Erdheim postulated that there may be a hyporepinephrinism in hypertension which 
might cause local spasm of the vasa vasorum with production of focal ischemia and 
necrosis in the aortic wall. Several workers have produced dissecting aneurysms experi- 
mentally in rabbits bj' repeated massive doses of epinephrine. 

Leary and Weiss^ produced a dissecting aneurysm arising in an atheromatous ulcer 
in an animal fed a high cholesterol diet for a long period of time. No blood pressure de- 
terminations were available on this animal but in view of a hypertrophied heart and 
“chronic vascular nephritis” in one kidney, it is reasonable to assume that hypertension 
was present. 

Schlichtcr,® in 194G, attempted to prove the relationship between the vascularity of 
the aorta and necrotic lesions within the media. He cauterized the adventitia of dogs 



MASSIVE AORTIC DISSECTION (DISSECTING ANEURYSM) 
ASSOCIATED WITH PREGNANCY AND HYPERTENSION 

Eugene G. Anderson, M.D,, Youngstown, Ohio^' 

(From ihc Department of Fatliology, Youngstown Hospital Association) 

S INCE GeselU and Erdheims first described “nicdionccrosis cj’stica idiopathica, ” it has 
been carefully studied by many workers. Until recently, dissecting aneurysms of the 
aorta have been considered limited to the older aged individuals. In a splendid comi^re- 
hensivc article, Bchnitker and Baj-er^ reviewed the literature and found 580 cases re- 
ported, of which 141, or 24.31 X'cr cent, were xinder the age of 40 years. Eorty-nine of 
these 141 cases were in women. Twentj'-four of the 40 cases occurred in pregnancy, twenty 
of these in the last trimester, before labor began. Labor pains had begun in only two cases 
when rupture occurred. Only two patients of eight in whom blood pressure determinations 
were recorded showed evidence of hypertension. The author states that “this high incidence 
of irregnancy and dissecting aneurysms of the aorta in young individuals iias not received 
widespread appreciation.” We desire to present an additional case in a 35-year-old preg- 
nant multipara. 

Case Report 

^Irs. T. Z., aged 35 years, gravida vi, para v, was dead on arrival at the emergency 
room of the South Side Unit of the Youngstown Hospital Association on Dec. C, 1947. Her 
obstetric history showed full-term, uncomplicated pregnancies with living children in 
1930, 1932, 1935, and 1938. On Nov. 4, 1939, she was admitted to this hospital in active 
labor, her last menstrual x^criod having been Eeb. 8, '1939. This pregnanej' had been un- 
complicated witli the c.xception of a small abscess in the right breast. Her blood pressure 
was 140/100 and urinalysis showed a slight albuminuria. No enlargement of the heart was 
detected. She had an uncomi)Hcated delivery of a full-term baby boy. Her postpartum 
course was uneventful. The breast abscess Avas incised and drained and she was dis- 
charged on her eighth xmstpartum day. 

Oct. 8, 1947, nearly eight years after this fifth x>regnancy, she consulted a x^hysician 
in his office. Her last menstrual period Avas ifay 15, 1947. ICxamination showed a blood 
pressure of 230/llG, pulse 104, and AA'cight of 144 lbs. Urinalysis and Wassermann were 
negatiAm. She returned for five oflice calls and constantly shOAved an elevated blood 
pressure but negative urinalysis. Her last office visit Avas Dec. 5, 1947, at Avhich time 
her blood xu'cssure Avas 232/150. She had a trace of albuminuria and edema of the ankles. 
She complained of pain in the l)ack of scA'cral days’ duration. She AAms given a sedatiA^e 
and comxilcte bed rest Avas advised. Later that OA'cning she conixilained of pain shooting 
doAvn tlie back of the riglit leg. Both the pain in the back and leg were severe. The 
phj'siciau A'isitod her at home and administered a sedative. Shortly thereafter she be- 
came nauseated. She started for the bathroom but suddenly collapsed and had a con- 
vulsion. She Avas quickly rushed to the hospital but Avas dead on arrival at the emergency 
room. 

Autopsy. — Exlcrnall}' the abdomen Avas consistent Avith an eight months’ pregnanC 3 % 
When the thorax Avas opened, the xiericardial sac Avas tense and contained approximateh^ 
500 c.c. of clotted blood. The heart Aveighed GOO Gm. On being sectioned, all chambers 
of the heart Avere thickened but this was most marked in the left ventricle. The Amhms 
Avero not unusual. Tavo cm. above the aortic Amh'e on the anterolateral aspect of the 
aorta, there Avas a stellate tear in the intima A\duch communicated AAuth a large hemor- 
rhage Avithin the Avail of the aorta. There Avas a communication between this and the 
pericardial cavity. The Avail of the aorta Av.as split. The dissecting aneurysm involved the 

•Present address, St. Francis Hospital, Wichita, Kansas. 
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If merely deficient vascularization is the cause of cystic degeneration leading to 
dissecting aneurysms, one vrould expect the deeper parts of the muscle to suffer more than 
those parts of the wall closer to the nutrient arteries. Experience has shown that the 
dissection is usually in the outer one-thirdo where the nourishment should be relatively 
good. 

The severe hypertension in our patient with excessive stretching of the aorta may 
have caused disturbance in the blood supply to the wall and rupture of the elastic fibers. 
Certainly, hypertension cannot be disregarded as an important factor in our case. 

Grateful acknowledgment is made to Dr. Horace K. Giffen for his invaluable help 
and criticism, Mrs. Marj’’ Miles for the photograj)hs, and Miss M. Sokol for compiling ma- 
terial. 
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and produced zones of necrosis ■within the media. He noted edema in the outer one-third 
with focal hemorrhages "within twelve hours after coagulation. In the outer two-thirds 
of the media diffuse necrosis developed when the blood supply was destroyed, provided 
the collateral circulation was scanty. The inner one-third of the media, however, also 
showed necrosis and cyst formation even though this part of the artery is nourished 
mainly from the aortic lumen. In some of his cases, extensive necrosis resulted in aneur- 
ysms and occasionally local dissection. He did not succeed in reproducing the massive dif- 
fuse necrosis and dissecting aneurysm such as is seen in human cases. 



Fig. 1. Fig. 2. 

.. Fig. 1. — The aorta showing the site ot rupture indicated by the arrow and posterior dis- 
section of the entire length of the aorta and into the right common iliac artery. 

Fig. 2. — A, Closeup of 600 Gin. heart showing the site of rupture 2 cm. above the aortic 
valve indicated by the arrow. 

F, van Gieson elastic stain of the aorta showing intimal thickening, subintimal atherom- 
atous deposits, disruption of elastic fibers and medial splitting with hemorrhage. 

C, van Gieson elastic stain of the aorta showing fragmentation and loss of elastic flber=, 
loosely arranged fibrous scars and cystic degeneration of the media. 



798 


EUBEN" AND FLANAGAN 


Am. J. Obst. & Gynec. 

April, 1949 


each. 2 mmims at thirty-minute intervals. Patient began to hemorrhage profusely and de- 
veloped pains and strong uterine contractions every two to three minutes. The patient was 
taken immediately to the delivery room and a vaginal examination revealed the cervical os 3 
cm. dilated and the fetal head presenting. Willett forceps were applied to the fetal head 
and continuous traction made; meanwhile, the patient was given 500 c.c. of plasma. After 
forty-five minutes, the forceps tore out and the examination at that time revealed the cervical 
os 8 cm. dilated and the placenta presenting at the internal os in front of the fetal head and 
completely occluding the os. At this time the patient was having continuous pains and con- 
tractions and, under ether anesthesia, the placenta w'as pushed aside and the membranes pene- 
trated and an internal podalic version was performed and a premature male infant delivered 
by breech extraction, the placenta being delivered ahead of the breech. The baby was alive 
on delivery, but lived only eleven minutes. The patient at this time was in extremis from 
blood loss and was given 1,000 c.c. of whole blood and 1,000 c.c. of 5 per cent glucose in nor- 
mal saline in addition to the 500 c.c. of plasma and left the delivery room in fair condition. 
Her condition improved, but on Sept. 25, 1947, her hemoglobin was 44 per cent and red blood 
cells 3,160,000. The anemia was treated with transfusions and hematopoietics and she made 
a steady and uneventful recover}', and on Oct. 4, 1947, her hemoglobin was 59 per cent and 
red blood cells 3,340,000. - The patient was discharged on Oct. 5, 1947, in good condition, with 
fundus involuted normally for the postpartum period and lier lochia normal. She was seen 
six weeks post partum at follow-up examination and her condition was normal at that time 
except for a moderate secondary anemia. 


Discussion 

Tliis patient represents a true case of prolapse of the placenta. First, she had a 
vaginal examination prior to delivery and there was definitely no evidence of placenta previa. 
Second, at the time of application of the Willett forceps, the fetal head was the presenting 
part and no placental tissue was palpated. Apparently, after the Willett forceps tore loose 
from the fetal head, the forceful and potent uterine contractions completely severed the 
ifiacenta from its attachment to the uterine wall, thus permitting it to prolapse in front of 
the head since the presenting part was not engaged. Finally, at the time of delivery, the 
placenta was lying completely in front of the head, which could not be palpated and the 
placenta was removed before the internal podalic version and breech extraction could be 
completed. 
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COMPLETE ABEUPTIO PLACENTAE WITH PROLAPSE OF 

THE PLACENTA 


Nathan 'W. Rubin, M.D., and James P. Flanagan, M.D., Norristown, Pa. 

(From the Obstetrical Department, Montgomery Hospital) 

A BEUPTIO placentae, a complication of the third trimester of pregnancy, occurs about 
once in two hundred cases according to most authorities. Cosgrove and Conway, i in 
a series of 42,807 live births, found 23G eases, or an incidence of 1:181, while Davis and 
McGee, 2 in a review of 40,000 cases, found 164 cases, or an incidence of 1:244. A complete 
abruptio is an even rarer condition, Davis and McGees reporting it as occurring in 1:770 cases 
in their series and DeLee^ reporting it as occurring in 1:500 cases. In very exceptional in- 
stances the placenta may become separated from its attachment during the course of labor 
and be extruded in front of tlie child. Stander^ believes most of the recorded cases were 
probably instances of placenta previa — although now and again such an accident may occur 
even when the placenta is inserted normally — so-called “prolapse of the placenta.” True 
prolapse of the placenta in addition to complete abruptio is a most rare condition, Blands 
calling it “extraordinarily uncommon,” while DeLee^ states that only eight cases have been 
reported in the last twenty years. Ivobah, Stein and Daroc who reported two cases in 1941, 
state the incidence varies from 1:7,000 cases to 1:45,999 cases (the latter from the German 
literature) . 

The following is a case report of complete abruptio placentae with prolapse of the pla- 
centa and its presentation at the cervical os in front of the fetal head. 

D. S., a Negro woman, ago 20 years, gravida iv, para i, first reported to the prenatal 
clinic on June 26, 1947. Her last menstrual period was on March 4, 1947. She gave a history 
of a normal full-term baby in her first pregnancy, but her second and third pregnancies 
ended in spontaneous abortion at two months and one and one-half months in August, 1946, 
and December, 1946, respectively. At this time her Borner-Lukens complement fixation test 
was negative ; smears were negative for gonococci and her Eh factor was positive ; hemoglobin 
was 65 per cent and red cell count was 4,460,000. General physical examination was negative 
except for slight bilateral lower abdominal tenderness. The patient was started on routine 
iron, calcium, and vitamin therapy. Her prenatal course was normal until Aug. 14, 1947, 
when she was admitted to the hospital, twenty-t'wo weeks pregnant, with a threatened mis- 
carriage. At that time, she gave a history of intermittent spotting during her pregnancy, 
especially at the usual time of the menses, a fact she had not mentioned previously. She was 
treated successfully and discharged on Aug. 23, 1947. On Sept. 22, 1947, she was admitted to 
the hospital, twenty-eight weeks pregnant, because of ruptured membranes, but was not in 
labor. On admission her abdomen was soft, normal uterine resiliency was present and the 
patient was seeping amniotic fluid. Her blood pressure was 110/70, 'with hemoglobin 59 
per cent and red blood cells 3,960,000. On the night of Sept. 22, 1947, there was slight 
vaginal spotting and the passage of a small blood clot. On Sept. 23, 1947, vaginal examina- 
tion revealed no evidence of placental tissue occluding the internal os or on the area immedi- 
ately adjacent to the internal os. The patient was returned to bed with no bleeding. On the 
night following examination, patient had a few irregular pains and slight vaginal spotting. 
In addition to her complaint of pain in the left lower abdomen at this time there was tender- 
ness to palpation in this area and a diagnosis of partial premature separation of the placenta 
was made and in view of the history of ruptured membranes it was decided to induce labor 
medically. Patient was given an enema followed by the administration of two doses of Pitocin, 
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j.'jg. 2. — IMacental villi implanted on ovarian cortfx. Lower rlBht field .shows corpus luteuin, 
Decidua-like .stroma .surround.s placenta! villi in upper left. 



OVARIAN PREGNANCY 


Benjamin E. Urdan, M.D., F.A.C.S., and Leonard S. Robbins, M.D., 

Milwauicee, Wis. 

(From, the Departments of Obstetrics and Gynecology and Laboratories, Marquette University 
School of Medicine and Mount Sinai Hospital) 

W HILE cases of autlientic ovarian pregnancj’^ are now being reported with increasing 
frequency, the condition is still sufficiently unusual to justify single case reports. In 
1940, Novaki stated that there were about fifty cases which were acceptable, while Curtis, 2 
in 1941, was able to glean sixt}'’ authentic cases from the literature. The case presented 
here is of interest as a typical one of ovarian pregnancy, conforming to all the criteria of 
Spiegelberg.3 

Case Eeport. — M. G., hospital number 168665. The patient was a 22-year-old white 
woman who had been married for two years, and was nulliparous. Her menstrual cycle had 
always been normal and regular in all respects. Her last menstrual period occurred on 
Hov. 10, 1947, and was in no waj' unusual. On the evening of Dec. 16, 1947, she began to 
have mild . abdominal pain in both lower quadrants, accompanied bj' moderate diarrhea, 
nausea, and vomiting. She was seen by a physician, who found only mild abdominal tender- 
ness without rigidity. The blood pressure was 140/80, temperature 98.4°, F., pulse 90, and 
respirations 18. A tentative diagnosis of gastroenteritis was made at that time. 

On the following morning the pain became increasingly severe, and was now accom- 
panied by severe pain in the right shoulder. The shoulder pain was intensified by any 
change in position. She was admitted to the Mount Sinai Hospital on Dec. 17, 1947. On 
admission, the blood pressure was 140/80, temperature 99.2° F., pulse 120, and respirations 
32. On physical examination by one of us (B. E. U.), the important findings were marked 
tenderness in both lower quadrants, worse on the left, as well as rebound tenderness. The 
patient felt most comfortable while sitting erect in bed. As soon as the back rest was lowered 
in order to perform a bimanual examination, the abdominal and shoulder pain were markedlj’ 
aggravated. The senior author has observed the latter finding rather commonly in individuals 
with ruptured tubal pregnancy. Pelvic examination revealed a uterus which appeared to be 
normal in size, but the region of the left adnexa was exquisitely tender, making the presence 
or absence of a mass impossible to determine. There was a definite sensation of fullness 
in the cul-de-sac with extreme tenderness. The remainder of the physical examination was 
not remarkable. 

A diagnosis of ruptured tubal pregnancy was made and a laparotomy was performed. 
The peritoneal cavity contained 750 to 1,000 c.c. of clotted and fluid blood. The uterus and 
right adnexa were normal in every respect. The left Fallopian tube was also entirely nor- 
mal, but the left ovary consisted of a cystic mass measuring 5.5 by 5.5 cm. A globular hemor- 
rhagic mass, 2 by 2.3 cm., extruded from its distal end. Densely adherent to this mass was 
an old yellow body. The remainder of the ovary was cystic in character, consisting of a 
thin-walled cyst, lined by a smooth yellow-brown tissue, and containing a few cubic centi- 
meters of clear yellow fluid. The mass was surgically removed without disturbing the 
Fallopian tube on the affected side. Eecovery of the patient was uneventful, and she was 
dismissed from the hospital on the sixth postoperative day. 

Microscopic examination of the grossly described globular mass showed it to be com- 
posed of hemorrhagic exudate, in which were enmeshed innumerable chorionic villi lined by 
both layers of the trophoblast. This mass was located close to the ovarian cortex j however. 


799 



ADENOCARCINOMA OF THE OVARY DIAGNOSED BY 

VAGINAL SMEAR 

H. C. Frech, M.D., F.A.C.S., Savannah, Ga. 

N umerous investigators have reported thousands of cases of cancer of the cervix and 
uterine body diagnosed -when the cytology smears are stained •with the Papanicolaou 
stains.i-" 

Isbell and others^ have reported malignancies of the bladder, urethra, vulva, and 
Eallopian tube diagnosed by the smear technique; but there appear in the literature no 
previous cases of cancer of the ovary diagnosed by this method. 

Case Report 

Mrs. K. P., white, aged 59 years, weight 250 pounds, was firrst seen on Oct. 4, 194G. 
She had been bleeding vaginally for past few days. Last menstrual period had been in 
1935. She had had a left radical mastectomy on May 31, 1946. The pathologic diagnosis 
was adenocarcinoma of the breast. Grade II. Following its removal, she had been given a 
full course of postoperative deep therapy and had had no evidence of metastases. Patient 
was advised to have a curettage and cervical biopsy, as pelvic examination at this time was 
negative. This was refused. 

She returned again on Feb. 21, 1947, stating that she had had a slight discharge daily 
since her last visit, but had begun to bleed again on Feb. 20, 1947. Pelvic examination re- 
vealed the blood to be coming out of the cervix and, while peWc examination was unsat- 
isfactory due to a tremendously obese abdomen, the uterus was thought to be enlarged. 
Vaginal cytologj' was done according to the Papanicolaou method. Suspicious-looking cells 
were seen and a curettage was done on March 3, 1947. Microscopic sections showed small 
fragments of atrophic uterine stroma; there were no glands. Pathologic diagnosis, atrophic 
endometrium. Examination of the vaginal smears revealed a definite tendency to altered 
nuclear structure and increase in number of atypical cells. There were present on each of 
the four stained slides atj-pical cells exhibiting characteristically hyperchromasia, poor dif- 
ferentiation, and heteroplasia. 

On April 4, 1947, biopsy of cervix was done because, when patient was examined on 
April 3, 1947, there was an ulcerated area at the squamoepithelial junction. Microscopic 
sections showed a nonstaining mucoid material, through which there were degenerated rem- 
nants of outer cervical tissue. The necrotic tissue and mucus were infiltrated with scattered 
areas of pus and plasma ceRs. There were no anaplastic cells. Pathologic diagnosis was 
small fragments of necrotic tissue with pus cell infiltration. There was no evidence of new 
growth. 

The patient continued to have the bloody vaginal discharge off and on. From re- 
peated pelvic examinations, it was definitely felt that the uterus or a possible pelvic mass 
was enlarging and an exploratory laparotomy was advised. To this the patient finally con- 
sented, and this was done on May 20, 1947. 

At operation, the patient -^vas found to have bilateral adenocarcinoma of the ovaries 
extending into the tube. No adherence to other pel\-ic organs was noted. A bilateral salpingo- 
oophorectomy, total hysterectomy, and appendectomy were performed. The patient made an 
uneventful recovery. 

The pathologic report by Dr. Lee Howard is as follows: 

Gross Appearance . — The appendix appears normal. Body of uterus of average size. 
On bisection, there is a fibroid in the lateral wall, 1.5 cm. in diameter, and an elongated 
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it was separated from it by a distinct layer of ovarian parenchyma. The old yellow body 
described grossly represented a cystic hemorrhagic corpus luteum which was continuous with 
the previously described cyst. 

The findings fulfilled Spiegelberg ’s criteria. 

The additional stipulation added by" Norris,-* that the tube must show no microscopic 
evidence of pregnancy, could not be demonstrated here since the tube appeared so definitely 
normal macroscopically that it was not removed ,for microscopic study. 

In general, two categories of ovarian pregnancy are described. In the first, implanta- 
tion is intrafollicular, though not necessarily into the follicle from which the ovum is dis- 
charged. It is now believed more likely that, after its discharge, the, fertilized ovum is im- 
planted in the follicle or corpus luteum. The second, or cortical implantation, is the more 
frequent mechanism, and we believe that the case reported here falls in the latter categorJ^ 
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ment. There are scattered areas of degeneration and round-cell infiltration. The ovarian 
growth has penetrated the cyst wall of both ovaries and will almost certainly invade other 
tissues of the pelvis and abdominal cavities. The cells of this growth are radiosensitive and 
deep therapy should be tried. 

Six weeks postoperatively the patient was given- 3,000 r. in- air through 8 abdominal 
portals and this was repeated six weeks later. Patient has been examined repeatedly at 
intervals of two to three weeks and so far presents no" evidence of metastasis. 

On October -20, patient complained of pain in the back and right lower abdomen. 
Pelvic examination was negative, blood pressure 150/90, weight 244 pounds. Anteroposterior 
and lateral views of the lumbosacral spine and an anteroposterior view of the pelvis, in- 
cluding both hips, revealed demineralization of the bodies of the lumbar vertebrae with 
some atrophic and hypertrophic arthritic changes, more marked in the upper lumbar region. 
There is no evidence of osseous metastasis. Patient was given 300 mg. testosterone pro- 
prionate in pellets subcutaneously in the right lower abdominal quadrant on Oct. 20, 1947. 

Comment 

The cells of the vaginal cytology studies and those of the pathologic sections are 
strikingly similar, indicating that the malignant cells from such sources may be carried into 
the vagina, either by direct extension or through the fimbriated ends of the tubes. 
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fragment or polj’^p, 4 by 1.5 cm., hanging from the fundus by a narrow pedicle. The left 
ovary is largely replaced by a cyst, the size of a lemon, in which there is a soft, papillary 
growth, some of which appears on the outside of the cyst wall. The right ovary is a large 
mass, the size of a grapefruit, nith derruded, pairillary projections over the surface. On 
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Fig. 1. — Cj tology smear. Large malignant cell m center with inclusion bodies and smaller 

malignant cells surrounding it. 
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Eig. 2. — ^Pathologic section of ovaries : adenocarcinoma. Note similarity of the cells on tlie 
cytology smear to those on the pathologic slide. 


gross section, there is a large, partly macerated growth, 8 cm. in diameter, replacing the 
ovary, from which two blocks are taken, together with a block from the outside projection, 
for paraffin sections. Most of the growth is very soft and macerated. Microscopic sec- 
tions show much the same histology for the three blocks, a cellular growth made up of pale 
anaplastic cells, some of which have a marked tendency to alveolar and papillary arrange- 
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strual period, May 26, 1947, slie developed a right-sided parotitis, diagnosed as mumps. Fol- 
lowing the first slapped period, the patient experienced nausea and vomiting which continued 
until the time of her next missed period. For this she was treated by diet control and pyri- 
doxine hydrochloride parenterally. A presumptive diagnosis of pregnancy at this time was 
confirmed by a positive Friedman test. Subsequently, the course of her pregnancy was 
uneventful. 

The total weight gain was 5 pounds, her initial weight being 146 pounds. The expected 
date of confinement was March 2, 1948. However, spontaneous rupture of the membranes 
occurred prematurely on Jan. 15, 1948. Active labor began three days later, and she was 
delivered of a 5 pound, 4 ounce living male child. It was noted that there was a mere crater 
of skin where the right ear should have been. The external auditory meatus was also absent 
(Fig. 1) . The other ear was apparently normal and there were no other deformities. 



Fig. 1. 


Comment . — It is interesting to note that the mumps occurred at a very early stage of 
embryonic development. The pattern of the plotted basal body temperature of four con- 
secutive cycles observed would indicate that the probable date of conception was on the day 
of the "ovnilation dip.” This was on the eleventh day following the onset of her last period 
and eight days before the parotid enlargement appeared. 

Mumps is an infrequent occurrence in the obstetric patient,® and the number of mothers 
who have had mumps during pregnancy with subsequent fetal abnormalities is indeed small, 
as noted by published reports. This case affords the inclusion of another instance of mumps 
occurring in the first trimester of pregnancy with the birth of an infant exhibiting a develop- 
mental anomaly. 
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CONGENITAL DEFECTS IN THE INFANT FOLLOWING MUMPS 

DURING PREGNANCY 


Mervin W. Greenberg, M.D., and Jacob S. Beilly, M.D., F.A.C.S., 

Brooklyn, N. Y. 

(From the Department of Obstetrics and Gynecology, Beth-El Hospital) 

INFECTIOUS virus disease in the gravid woman was shown by Greggi to have an effect 
* upon the fetus. This relationship was observed when rubella was contracted during preg- 
nancy. However, it has been generally knorra before this that any illness may affect embryonic 
growth and development. During the pandemic of 191S it was noted that many gravid women 
who acquired influenza either died or aborted a dead fetus.2 Goodpasture3 indicated by 
studies on the chick embryo and hen that the embryo is more susceptible to the viruses of 
vaccinia or herpes simplex, as it produces wide areas of infection in the embryo and causes 
only a mild lesion in the adult. 

Later observations by Swan, Tostevin, and others^- s corroborated and supplemented 
Gregg’s original work. They also recorded two cases of mumps. In one of these, the mother 
had mumps at about three and one-half months of her pregnancy. The baby was born with 
bluish-white bilateral corneal opacities without ciliary injection. However, when the baby 
was seen twenty months later, the left cornea was clear and the right one was clearing. The 
second case of mumps occurred late in pregnancy. Interestingly enough the baby had rubella 
at the same time. No defects were found in this baby. They observed that the “critical 
period” for the formation of fetal defects was during the first trimester of pregnancy. 

More recently. Swan and Tostevin^ reported three mothers ■who had had mumps during 
pregnancy. Two of these women were infected during their first month of pregnancy, and 
the third in the seventh month. In the child subsequently born of one of the former, the only 
abnormality noted was a slight capillary ne'vus of the right upper eyelid. In the child de- 
livered from the other woman a true anus was absent and the large intestine terminated in 
the labium majus. There were no abnormalities except for a head-circumference which was 
slightly below normal in the baby born from the third mother who contracted mumps late 
in pregnancy. 

The case reported herein is one in which mumps had appeared shortly after conception, 
mth the subsequent delivery of a premature Imng child exliibiting developmental defects of 
the right ear. 

M. P., a 31-year-old ■white female was a gravida ii, para 0. She was married two years 
and had had two spontaneous abortions; the first one soon after marriage and the other at 
the end of the first year. The pregnancies were of short duration, terminating two weeks and 
three and one-half weeks following skipped periods, respectively. Curettage was performed 
following the latter. Eecovery was without sequelae. 

Menses were regular, recurring every twenty-six to twenty-seven days, with a moderate 
flow of four to five days’ duration. Basal body temperatures were recorded, and the monthly 
cycles were plotted.^ Four consecutive periods were observed. The temperature curves were 
of a biphasic pattern, ■with ‘ ‘ ovulation dip ’ ’ occurring on day eleven of the cycle. 

The patient’s serology (Mazzini Reaction) ■was negative; blood group was AB, and she 
was Eh positive. The blood count showed 12.5 Gm. hemoglobin, 9,650 white blood cells, and 
4,510,000 red blood cells. The differential count was normal. Blood cholesterol was 258 mg. 
per cent, and basal metabolism rate was a plus 6 per cent. The husband’s serology (Mazzini 
Reaction) was negative, blood group A, and Rh positive. The semen specimen was considered 
satisfactory, the sperm count being 71,000,000 per cubic centimeters. There were 80 per cent 
motile sperm, 85 per cent were normal, 10 per cent were major abnormalities, and 5 per cent 
were minor abnormalities. 

Conception occurred in the fifth cycle. This was estimated to have taken origin on day 
eleven, June 5, 1947. On June 13, 1947, nineteen days following the onset of her last men- 

805 



VAGINAL CALCULUS NOT DUE TO UEINARY LEAKAGE 

OR FOREIGN BODY- 

George A. Hahn, M.D., P.A.C.S., Philadelphia, Pa, 

B F., 34 years old, ■\vliite, unmarried, was seen in my office for the first time on May 26, 
. 1947, for a “checkup” examination because of mild dysmenorrhea and inability to use 
vaginal menstrual tampons. Past history was noncontributory. The patient had had the 
usual childhood diseases and pneumonia in infancy. Menstruation had begun at 12, and had 
been regular, every 21 to 25 days, lasting 4 to 5 da 3 ’s, with a moderate flow. Moderate to 
severe abdominal cramps usually accompanied the periods. The patient stated that she 
usualty had a slight white mucoid vaginal discharge. Frequent headaches were associ- 
ated with the menses. Review of sj'stems was within normal limits except for occa- 
sional urgencj' on urination. No history could be obtained of possible introduction of a 
foreign bodj"" into the vagina. General phj'sical examination was within normal limits 
and catheterized urinalj^sis was negative throughout. Adequate pelvic examination could 
not be done because of an almost imperforate hj'men through which it was barely pos- 
sible to pass a uterine sound a distance of about 1.5 cm. The external genitals appeared 
normal and on rectal examination the uterus and adnexa could not be outlined wdth anj’ 
degree of exactitude. Because of the findings, admission to the hospital for hj'menectomy 
was advised. 

The patient was admitted to Methodist Hospital and, on June 7, 1947, under sodium 
Pentothal anesthesia, operation was performed. Bj" means of gentle instrumental and 
digital manipulation, the hj-menal opening was graduallj^ enlarged. However, about two 
centimeters behind the vaginal introitus, the vagina was found to be almost completely 
obliterated bj* a stony, hard mass which was everj’-ndiere denselj’’ adherent to the vaginal 
walls. Bj' means of careful probing, a small passageway was found between the stone 
and the anterior vaginal wall. It was not possible to remove the mass intact since it was 
wedged so firmlj" in the vaginal tissues. Finalljq the stone was grasped and removed 
piecemeal with Kocher clamps. There was a marked stenosis of the vagina at about the 
midportion and the stone had developed in this region. It was particularlj^ fixed to the 
posterior vaignal wall. There was no connection with the bladder. Bleeding was profuse 
during the operation and sutures were necessarj^ to control the bleeding at the hymenal 
site and the midportion of the vagina. The cervix appeared normal and the uterus and 
adnexa were normal to palpation. At the completion of the operation, a moderately firm 
vaginal packing was put in place. Despite the obvious trauma of the operative manipu- 
lation, the patient withstood the surgical procedure very well. However, at 12:00 mid- 
night on the daj’ of the operation the patient developed chills and fever and her tem- 
perature rose to 103.4° F. The vaginal packing was removed at this time and penicillin 
therapj' was instituted. The temperature came down to normal in forty-eight hours and 
the i)atient was discharged in good condition. Since discharge from the hospital I have 
examined her on a number of occasions and when last seen on Dec. 5, 1947, slie had an 
adequate, but snug vagina with slight contracture of the hourglass type in the mid- 
portion, She was symptom free, but had employed dailj- vaginal tampons for three 
months after operation in order to maintain an adequate vaginal tube. 

The pathological report as submitted bj- Dr. Russell Richardson is as follows: Speci- 
men consists of two calcified pieces five and .six millimeters in diameter and some fine 
“sand.” All arc dark brown in color. 

•Prcsontccl before the Obstetrical Society of Pliiladelphia, Feb. 5, 1948. 
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EREONEOUS PROGNOSIS BASED ON INCORRECT INTERPRETATION 
OF THE HYSTEROSALPINGO GRAPH Y FILM* 

Alexander Gabrielianz, M.D., Chicago, III. 

|V /J RS. N. S. D., aged 31 years, by profession a ballerina, consulted me because of sterility. 

She had been married five j’^ears and had never become pregnant. Menstruation began 
at 13 years, regular, four-week type, three to four da 3 ’s in duration. She had occasional 
dysmenorrhea of a few hours’ duration on the first da}^ Her past history was negative, both 
medically and surgically. She is subject to nervous tension and unbalanced emotions. 

Clinical examination revealed no pathologic findings. On examination, the uterus was 
in normal anteflexion, slightly enlarged, of normal consistency, symmetrical, freely movable, 
not tender. The adnexa were not palpable. 

The examination of the husband’s seminal fluid performed within one hour after inter- 
course showed the spermatozoa in abundance, vigorous!}- motile, with normal length of tails 
and normally shaped heads. 

Following this examination a hysterosalpingography was performed on the wife on Dec. 
27, 1946. The visualization of tlie internal female organs was preferred to insufiQation due 
to the patient’s occupation. Often insufiiation leads to excruciating pains in the shoulders 
and thus invalids the patient. 9 c.c. of Lipiodol were used. After injection of 8 c.c. the 
patient complained of pain in the uterine region. One more cubic centimeter was added before 
taldng the pictures. 1 c.c. of iodized oil is sufficient to fill up the tubes and pass through 
the fimbriated end of the tubes. The spill is moderate in amount and gives the possibility of 
correct interpretation. 

Five minutes later the second x-ray picture was taken. The last picture was taken after 
twenty-four hours. The first picture showed the right tube patent, the upper third of the left 
tube was visualized. On the second picture there was slight visualization in the proximal end 
of the right tube; visualization in the left tube was the same. The last picture shoved no 
evidence of oil in the pelvis. 

From the pictures I felt that pregnancy was unlikely. Because of the findings on hys- 
terosalpingography, I told her that contraceptives would not be necessarj\ 

The patient left the city but reported by letter later that she had had her last menstrual 
period on Jan. 27, 1947 and that for the first two months she danced without realizing that 
she was pregnant, feeling well all the time. I was later informed that the patient was de- 
livered of a baby girl on November 7. 

The conclusion is that iodized oil in the left tube passed into the abdominal cavity, 
perhaps straightening out the kinlc or relieving some other obstruction in the tube. 

25 East Washington Street. 


’Presented before the Chicago Gynecological Society, Nov. 21, 1947. 

* \ 
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Summary- 

Vaginal calculus is a rare condition. The cases that have been mentioned in the 
literature rrere thought to be caused by vaginal cysts, calcified fibroid tumors, or urinary 
leakage into the vagina. One case (Eeeba) was thought to be due to calcification of 
mucous cells. 

A case of vaginal calculus is reported apparently caused by stagnation of the men- 
strual flow due to an almost imperforate hymen and an apparent congenital stenosis at 
the midportion of the vagina. 
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The material removed at operation was submitted to Dr. Abraham Cantarow for 
qualitative analysis and he reported findings positive for: (1) fibrin, (2) hemoglobin, 
(3) calcium carbonate, (4) phosphate; and negative for (1) ammonia and (2) urate. He 
stated that the absence of the latter constituents was very good evidence against the 
possibility that the material wms of urinary origin. He stated that the material prob- 
ably originated in constituents of the blood and vaginal or uterine secretions. 

Masson and AppelH in 1934 reviewed the literature on vaginal calculi and were 
able to discover twenty-two authentic cases of vaginal calculi, including their own two 
cases from the Mayo Clinic. 



Fig. 1. — Photograph of calculus after removal. 


Mohlers has maintained that persistent cases of vaginal discharge, of apparentlj" 
unknown etiology, maj' occasionally be due to vaginal micturition. One case (reported 
by Eeeb3) was of rather indefinite etiolog}'. A seventy-year-old patient had been treated 
by dilatation, curettage, and intrauterine radium application. Two years later, a large 
vaginal calculus wms found. It was not a calcified tumor histologically and it was not 
thought to be urinary in origin because of the absence of fistula. It may have arisen 
from calcification of mucous cells. 

Since 1934, several other cases of vaginal calculi have been reported, all associated 
with congenital or acquired vaginal stricture and the occurrence of urinary leakage into 
the vagina through a fistula or as a result of urinary incontinence. Stansfield,"* in 1942, 
reported a vaginal calculus associated with a vesicovaginal fistula and complicating 
parturition. He makes the observation in this paper that vaginal calculi were more fre- 
quently mentioned in the older literature since the operation of colpocleisis was then in 
vogue for the relief of vesicovaginal fistulas. 

The stone described in this communication apparently arose from the precipitation of 
salts of the menstrual flow due to stagnation induced by the congenitally small hymenal 
opening and the apparent congenital vaginal stenosis. I believe we may safely rule out 
urinary, foreign body, or tumor origin. 
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was normal to auscultation. There was a well-healed right paramedian scar which was ex- 
quisitely tender to palpation, with rebound tenderness referred to it from the left side. No 
hernias were present. Pelvic examination could not be done because of a virginal introitus. 
Eectal examination revealed a nontender retroverted uterus, the manipulation of which pro- 
duced severe lower abdominal pain. The left vault was negative, although the right vault was 
thought to contain a slightly enlarged, verj' tender ovarj'. 

At this time a diagnosis of mittclsehmers was made, with possibility of endometriosis 
or a twisted right ovarian cyst kept in mind. 

Laboratory TVorlc . — Catheterized urine was found to be essentially negative. Eed blood 
count was 4,230,000, and the hemoglobin was 12.5 grams. The white blood count was 6,400 
with a normal differential. The sedimentation rate was 5 mm, in sixty minutes. 

Hospital Course . — About three hours after admission, repeated examination revealed 
moderate lower abdominal muscle spasm, but was otlierwise as on admission. Twenty-one hours 
later there was found to be marked spasticity of the entire lower abdomen, and increased 
peristalsis to auscultation. Because of these additional findings, an exploratory laparotomy 
was done twenty-seven hours after admission, and the following findings were noted: the 
omentum was held by three fingerlike adhesions to the under surface of the old appendectomy 
scar. These were considered to be inconsequential, and in no way related to the presenting 
symptoms. The right ovary on its superior-anterior-medial surface showed a classical corpus 
hemorrhagica, witli a prominent stigma actively oozing serosanguineous fluid. Tlie left ovar}' 
on its supero-posterior-medial aspect presented a .similar but slightly smaller stigma, which 
also was actively oozing bloody material. The largest diameters of the ruptured follicles were 
0.75 cm. and 0.50 cm., respectively. In the cul-de-sac was found approximately 125 c.e. of 
fresh blood-stained fluid. Except for generalized hyperemia of the pelvi.s, the remaining find- 
ings were essentially negative. The abdomen was closed in layers, and the patient was returned 
to her room in good condition. The postoperative course was smooth, except for a small wound 
hematoma, which granulated in well. 


Discussion 

This case presents a problem in the differential diagnosis of the acute abdomen in the 
female. In spite of a typical history consistent with the diagnosis of mittelsclimerz, more 
serious pathology could not be ruled out without laparotomy. The progressive involvement 
of both lower quadrants made an additional diagnosis likely. 

Subsequent to surgery, the patient’s threshold to pain was found to be fairly low, which 
may have contributed to the initial, complicated, clinical picture. 

Statements relative to the fact that bilateral follicular rupture is thought to occur 
quite frequently have been found in the literature, but there have been no recorded observa- 
tions of this condition. 

Summary 

A case of bilateral follicular rupture is described which is thought to be the first such 
case to be seen at operation and recorded in the literature. 



BILATERAL FOLLICULAR RUPTURE 
Report of a Case Seen at Operation* 

Waldo L. Fielding, M.D., and 

Walter G. Leonard, Lt. J.G. (M. C.) U.S.N.R., Chelsea, Mass. 

(From the Dependents’ Department, U. S. Naval Hospital) 

'^HE following is a report of a case of bilateral follicular rupture wliich was seen at opera- 
* tion. A careful review of the literature fails to reveal any record of previous observation 
of this phenomenon. 

Miss K. J. M., a 27-year-old, single, Navy Nurse from this hospital, was admitted on 
Dec. 18, 1947, from duty, because of acute lower abdominal pain of fifteen hours’ duration. 
The present illness began three months before admission with a continuous heavy feeling” 
in the lower abdomen. This occurred exactly two weeks after the onset of her previous men- 
strual period and eleven days prior to the next period. This sjunptom felt similar to an im- 
l)ending period which she knew was not due at that time. There was slight nausea, but no 
vomiting, and all the discomfort subsided in three days. Two months prior to entrance, at 
the exact, same, midmenstrual time, a second similar, but not disabling, attack occurred. This 
likemse subsided in three days. One month before admission, at the same midmenstrual time, 
a third attack occurred, which was more severe, and caused her to vomit. The pain at this 
time lasted five days. Fifteen hours prior to admission, while shopping, she was seized with 
a very sudden attack of excruciating, lower abdominal pain, most severe in the right lower 
quadrant. This sharp pain was soon superseded by a dull aching sensation. Severe nausea 
and vomiting ensued and the pain was only partially affected by % grain of codeine. This 
attack occurred on Dec. 17, 1947, fourteen days after the onset of the previous catamenia, 
which was normal. Bowels and kidney function were normal. She was admitted to the hos- 
pital on the next day. 

Menstrual History. — ^klenstruation began at thirteen years of age, and was regular in 
cycles of twenty-five days, the periods lasting seven days until the present illness, then lasting 
three days, with less copious flow. There were occasional clots and moderate dysmenorrhea 
during the first day of flow. There was no leucorrhea. The last flow began on Dec. 3, 1947, 
and was normal except for two small clots. 

Past History. — At 10 years of age, the patient had a tonsillectomy and right mastoidec- 
tomy. At thirteen years of age she had jaundice with gall stones proved by x-ray, for whicli 
no operation was performed. At 20 years of age an appendectomy was performed for rup- 
tured appendix, but no drain was left in place, and she recovered in two weeks. For six 
months following this surgery, her periods were irregular. Also, at 20 years, she was hos- 
pitalized vdth a diagnosis of rheumatic fever, rvith joint pains, epistaxis, chills, fever, and 
liemorrhagic purpura, the latter of which she has had intermittently since. At 24 years of 
age she had an operation performed for correction of an internal strabismus of the left eye. 
At that time, a tentative diagnosis of brain tumor was considered, but eventually ruled out. 

Family History. — The family history was essentially negative except that her father 
died at 39 years of rheumatic heart disease. 

Physical Examination. — ^A well-developed, well-nourished, white female, in acute lower 
abdominal distress was lying on her right side, with her thighs flexed on her abdomen, and 
moving only vith exceeding caution for fear of accentuating the pain. The abdomen was 
soft, with moderate involuntary muscle spasm, particularly in the left lower quadrant. No 
masses o r fluid were made out. The liver, spleen, and kidneys were not palpable. Peristalsis 

opinions published are those of the authors, and in no way reflect the opinion of 
toe U. S. Naval Medical Corps. 
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He found negative smears in 263 women and positive smears in 51 cases, an unusually 
high incidence of 16.2 per cent. He does not mention whether this series represents a 
special series of cases. 

Among the 51 positive cases were 35 cervical carcinomas, all confirmed by biopsies. 
In 33 cases of this subgroup the indication for biopsj^ was made by the prebiopsy smear, 
providing thus a 5.72 per cent error. Seven of nine adenocarcinomas of the endometrium 
suspected by smear were confirmed by curettage, an error of 12.23 per cent. In addition, 
the author found perfect agreement of the smear reports in two vulval carcinomas, one 
clitoral carcinoma, and one case of uterine sarcoma. The over-all percentage of error 
for the entire series was 2.22 per cent, an unusually low figure, or 7 cases from the series 
of 314 cases. "When divided into "false positives" and "false negatives" (8.9 per 
cent) the final corrected percentage was 5.59 per cent. Among the cervical carcinomas 
were 12 cases of Grade I lesions (League of Nations classification). 

Schtirbu concludes the Papanicolaou prebiopsj’’ procedure represents as valuable a 
contribution as the biopsy, periodic pelvic examinations, and colposcopie studies toward 
earlier detection of genital malignancy and the ultimate reduction of mortality rates in 
uterine cancer. Glair E. Eolsome. 

Kullander, S.: Chorionepithelioma Treated With Stilhestrol, The Lancet, page 944, June 

19, 1948. 

Nineteen months after expulsion of a hydatid mole, a 20-year-old multipara was 
found to have chorionepithelioma, with two deposits in an enlarged uterus, theca lutein 
cysts of the ovaries, and small metastatic deposits in the lungs. After removal of the 
internal genitals, she was given a total of 3,400 mg. of stilbestrol by mouth and 18,500 
mg. parenterallj^, until her death five months later. The possible beneficial effects of this 
treatment were shown by: (a) clinical improvement on initiating therapy, (b) reduction 
of gonadotrope titer following the initiation or large increase of stilbestrol dosage, (c) 
reduction in size of vaginal and lung metastases on increasing the dosage, and (d) rapid 
increase in gonadotrope titer and enlargement of vaginal metastasis on temporarily 
stopping stilbestrol administration. Irving L. Frank. 

Pund, Edgar E., Dick, Fred, Jr., and CardweU, E. S. Jr.: The Pathology of Early Car- 
cinoma of the Cervix. The Status of Preinvasive Cancer, South. M. J. 41: 711, 

Aug., 1948. 

Incipient preinvasive carcinoma of the cervix has come into the realm of diagnostic 
possibility since the introduction of the Papanicolaou smear for cytologic study. There 
were 86 cases of preinvasive carcinoma, 28 of which were discovered before hj'sterectom}', 
and 69 uteri in which routine pathologic examination inadvertantly made the diagnosis. 
Diagnosis depends entirely upon cytologic detail, namely: nuclear hyperchromatism, in- 
crease in the nuclear-cytoplasmic ratio, variations in nuclear size and absence of polarity. 
The cells in preinvasive carcinoma resemble in all respects the cells of invasive carcinoma. 
The incidence runs between 1.5 per cent and 3.9 per cent in large numbers of uteri studied 
following hysterectomy for various causes. 

Preinvasive carcinoma is seen in a disproportionate number of pregnant uteri. Basal 
cell proliferation normally occurring in pregnancy may make differential diagnosis difficult. 

Preinvasive carcinoma seems to remain preinvasive for an average of six years. It is 
possible that some may never ])rogress to the invasive stage. However, the diagnosis 
demands immediate hysterectomy because such treatment should be followed by 100 per 
cent cure. A discussion of tliis paper by Dr. Emil Novak suggests that there is not una- 
nimity of opinion reg:irding the pathologic criteria for the diagnosis of preinvasive 
carcinoma. William Bickers. 
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Tietze, Christopher: Abortion as a Cause of Death, Am. .T. Pub. Health 38: No. 10, Oct., 

1948. 

The author presents a comparative study of mortality from abortion which shows a 
striking decline of such deaths in the years 1927 to 1945. The drop in mortality rate in 
septic abortion has been much faster than that with nonseptic abortion; this supports the 
view that increased efficiency of treatment of infections with chemotherapj^ and antibiotics 
is reflecting itself in this field. 

This presentation also offers data showing regional and racial differences in these 
mortality rates. In general, mortality from abortion has been higher in the Negro than 
in the white population. It is interesting to note that among white women mortality from 
abortion is lowest in New England, the Middle Atlantic States, and on the Pacific Coast, 
but does not varj^ much according to the size of the community. 

This paper concludes with a presentation of comparative international abortion 
mortality rates. S. B. Gusberg. 

Delfs, E., and Jones, G. B. Seegar: Some Aspects of Habitual Abortion, South. M. J. 41: 

809, Sept., 1948. 

Habitual abortion is the term reserved for the patient who has suffered three consecu- 
tive, spontaneous abortions. The incidence of habitual abortion is about 0.4 per cent of all 
pregnancies. The most common etiologic factor is hypothyroidism, having been encoun- 
tered in 72 per cent of the 39 patients with habitual abortion and was the sole factor 
in 44 per cent. Pregnandiol excretion values were below normal in 28 per cent. Low 
chorionic gonadotropin excretion was found in six patients, all of whom aborted. Specific 
treatment was administered on the basis of laboratorj’^ diagnosis, thj-roid being given to 
the hypothyroid; progesterone, to those with low pregnandiol excretion. Chorionic gonado- 
tropin was withheld from those showing a low excretion of this hormone because it is 
believed that this indicates a morbid or dead fetus. Successful termination of the preg- 
nancy occurred in 67.4 per cent of 33 patients studied, whereas the expectation of spon- 
taneous recover}- in this group is something below 27 per cent. William Bicker.s. 


Cancer, Malignancies 

Schtirbu, Isaac: Colpocytology in the Diagnosis of Uterine Cancer, Obst. y ginec. latino- 
am. 6: 201-210, May, 1948. 

The. author, reporting from the Gynecology Service at Eawson Hospital in Buenos 
Aires, gives an analysis of his experiences with the Papanicolaou method in the pre- 
biopsy method for the detection of early carcinoma of the genital tract in 314 patients. 
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Endometriosis 

McGuff, F.: Endometriosis as a Cause of Obstruction of the Intestine, Proc. Staff Meet., 

Mayo Clin. 23: 215, 1948. 

In sixteen cases of intestinal obstruction caused by endometriosis at the Mayo Clinic, 
the average age was thirty-nine years; the ages ranged from thirty-one to fifty-four years. 
Ten of the patients were married; two were separated from their husbands; four had never 
married. Tliere had been only three pregnancies, with two living children, in the group of 
married women. A pelvic operation had been done in nine of these cases; eight patients com- 
plained of dysmenorrhea. In nine patients the menstrual cycle was regular; in four patients, 
irregular; two patients had had a hysterectomy done, and one had amenorrhea. Four pa 
tients had menorrhagia, and two, metrorrhagia. The average duration of the menstrual 
sjTnptoms in these cases was six and a half years; and the average duration of the symp- 
toms of intestinal obstruction was 4.8 years. The symptoms of intestinal obstruction in- 
cluded abdominal pain in all cases; constipation at the time of the menstrual period in 
thirteen cases; abdominal distention in ten cases; obstipation in ten cases; rectal pain, diar- 
rhea, and vomiting in five cases each; and blood in the stools in three cases. On examination, 
abdominal tenderness Avas found in seven cases and an abdominal mass in three cases. Com- 
plete obstruction of the sigmoid had developed in four cases; partial obstruction developed in 
six cases, in the sigmoid in three cases, in the rectosigmoid in tAvo cases and in the distal 
part of the ileum in one case. Chronic intermittent obstruction of Ioav grade occurred in the 
remaining six cases, involving the sigmoid in three cases, the distal part of the ileum in tAvo 
cases, and the rectosigmoid in one case. Sigmoidoscopic examination A\'as done in twelve 
cases, and shoAved the lesion in nine of these cases; roentgenograms of the colon showed 
the lesion in nine of eleA'en cases. A definite diagnosis AA’as not made before operation in six 
cases; in seven cases a diagnosis of endometriosis as the cause of intestinal obstruction AA’as 
made; in tAA'o cases a diagnosis of carcinoma AA-as made; and in one case, a diagnosis of 
appendicitis with ileus. 

The possibility of endometriosis as a cause of intestinal obstruction should be kept in 
mind in Avomen thirty to fifty years of age. A history of acquired dysmenorrhea, abnormal- 
ities of menstrual periodicity, sterility, rectal or pelvic pain, the presence of associated uterine 
fibroids (in eight cases in this series) or ovarian cysts (in ten cases), and a long history of 
progressive intestinal obstruction, especially Avith exacerbations at the menstrual periods, are 
suggestive of endometriosis as the cause of the obstruction. The presence of a firm tumor in 
the rectOA’aginal septum or of tender palpable nodules also suggests endometriosis. If sig- 
moidoscopic examination shoAvs an extrarectal mass and intact mucosa, or if the roentgeno- 
graAv shoAA's a long inconstant filling defect, AA'ith sharp, regular border and intact mucosa, 
such findings are a A’aluable adjunct for the diagnosis of endometriosis Avlien the lesion is in 
the lower boAvel. I^^len the obstruction is in the ileum, the sj’mptoms are less characteristic 
and preoperatiA'c diagnosis is more difiicult. 

The treatment of intestinal obstruction due to endometriosis is surgical. If the diag- 
nosis of endometriosis can be made preoperatiA’cly in cases of colonic obstruction, resection 
of the boAA'cl is not necessary in most cases, but temporary colostomy is done if indicated, and 
panhystcrectomy. If the obstruction is in the ileum, ileal resection is indicated and the de- 
gree of associated pelvic endometriosis determines AA’hether oophorectomy and panhysterectomy 
are indicated. In younger AA’omen, if obstruction of the ileum or sigmoid is caused by a 
discrete endometrioma, and the peh'ic organs are sufliciently normal to giA’C a reasonable 
chance of pregnancy, a radical operation on the bowel is indicated, and a conservative opera- 
tion on the OA-aries. In older Avomen, a radical pch’ic operation and a conservatiA’e operation 
on the boAA'cl arc indicated. In all cases in aa-IucIi a clinical diagnosis of endometriosis causing 
obstruction of the bOAA'cl is made, a biopsy and immediate frozen section should be done at 
operation in order to rule out carcinoma. In the .scries of sixteen cases reported, there Avas 
no operative mortality, and the prognosis is considered to be excellent. 


IIauvuy B. MA'rTiiKW.s. 
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Herschberg, A. D., Frommel, E., and Piquet, J.: Serum Cholinesterase and Sex Glands, 

Annales d’Endocrinologie 9: 117-130, 1948. 

The authors find that the sexual hormones exercise a positive influence upon the ac- 
tivity of serum cliolinestcrase (pseudo-cholinesterase). These activities, especially those con- 
cerned with estrogen, are indirect. The pituitary gonadotropins are inhibited by cholin- 
esterase in vivo and in vitro. In clinical practice the excess estrogenic and androgenic ac- 
tivity elevates the serum cholinesterase and in insufiieient amounts of the estrogen, and andro- 
gen the values are decreased. 

The authors conclude that the basic lessons found in their studies reside in two theories: 
(1) the vasodilator action of estrogen is due to an overproduction of acetylcholine locally 
which becomes in some manner a regulator of estrogenic activity, and (2) the estrogenic re- 
ceptors characterize themselves by the presence in their tissues of some pseudo-cholinesterase 
and the acetylcholine production is increased by the estrogenic effect. Clair E. Folsomk. 

Varangot, J., and Labatut, M.: Tbe Use of tbe Quantitative Vaginal Smear in tbe 

Standardization of Estrogens in tbe Woman, Gyncc. et obst. 47: 540-543, 1948. 

The measurement of activit 3 ’’ of an estrogenic substance in the adult woman is often 
difficult. To ascertain the minimal effective dose from a minimal quantity of estrogenic 
substance one is forced to rely upon endometrial biopsies of oophorectomized women. 
This is obviouslj' inconvenient. The authors therefore evaluated the quantitative study 
of the vaginal smear as a possible alternative method. Using the Papanicolaou pro- 
cedure and stains as he outlined it in Science, April, 1942, the authors studied vaginal 
smears in a woman who had had a surgical menopause five years before to learn that 92 jier 
cent of the cells were from the deeper layers. They use as a formula the observations on the 
menopausal case studied for five years : basal cells 07 ; prickle cells 87 ; pj'knotic cells 08 j 
granular cells 00 and anuclear cells 00. The first two groups fall into the deep group (Dr. 
Papanicolaou’s C 1 and 0 2 or K 1 and K 2 — the basal and lower parabasal layers) and the 
upper three groups are in the superficial layer (Dr. Papanicolaou’s C 3, C 4, and C 5 or K 3, 
Iv 4, and K 5 — the upper parabasal, intermediate or navicular, and superficial or squamous). 
By application of this studj' to 25 ovariectomized women, the average formula : 02-90/08-00-00 : 
for the smear was found. 

In a group of women treated with 50 mg. of estradiol benzoate pellets the average 
formula was found to be : 00-15/60-25-00: In other words, 85 per cent of the cells in the 
smear were from the third or fourth laj^er of the vaginal epithelial strata. The writers 
conclude that when a smear contains more than 70 per cent of the liasal or lower basal cells 
from the deep layer there is an absence of estrogen while a smear showing less than 30 per 
cent of cells from the deep layer has adequate estrogens. The phj'siological variations will 
fall between these two extremes, thus the quantitative vaginal smear does provide in the 
woman a sensitive guide to evaluating compounds with estrogenic activity. It is more ac- 
curate than clinical signs and is much simpler than repeated endometrial biopsies. 

Clair E. Folsome. 

Gori, R. M., and Di Guglielmo, L.: Complications Produced by Implantation of Estrogenic 

Pellets, Anales del Institute de Maternidad y Asistencia Social 7: 46-51, 1945. 

"Professor U. Fernandez’’ 

The authors present three cases in which the implantation of 30.0 mg. and 50.0 mg. 
pellets of diethjdstilbestrol dipropionate caused untoward sj'mptoms. One patient com- 
j)lained of mastodj’nia for several daj’s; on two occasions there occurred prolonged metror- 
rhagias, the endometrium in one case presenting the picture of cj'stic glandular lij'perplasia. 
The authors conclude this node of therapy has little place in gynecologic practice save for tlio 
isolated menopausal case which dees not respond to other therapj*. Clair E. Folsome. 
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For enodcervicitis or ectocervicitis of the Grades I or II and cctoendocervicitis of Grade 
I, a superficial conization will suffice. He terms this procedure preconization and stresses tlie 
avoidance of radical treatment because of the obvious complications; in other words, he 
permits distal drainage ndth minimal fibrous tissue change. For endocervicitis or ecto- 
cervicitis Grade III and cctoendocervicitis, Grades II or III, he advised excision of the cervix. 
Ten illustrations are included. Clair E. Folsome. 

Laborit, M. H.: Uterine Hemorrhages and Atropine, Gynec. et obst. 46: 585-588, 1947. 

The author, reasoning that the vasomotor function of the uterus is primarily under 
the vagal sympathetic dominance and that the cholinergic vasodilators and adrenergic 
vasoconstrictors influence uterine vessels, feels that there is no reason we should not at- 
tribute the same influence on innervation of uterine vessels to control of uterine muscle 
tonicity. He treated eight cases of functional uterine bleeding with subcutaneous atropine, 
1.0 mg. per day for one to two days. In six of these cases he was able to bring about cessa- 
tion of bleeding. He concludes that this drug should receive more study as a possible non- 
cndocrine method to control functional bleeding. Douay in his discussion points out that 
Laborit has good reasoning that atropine is not without dangers and we should withhold 
conclusions pending further studies. Clair E. Folsome. 

Netter, Albert: A Study Upon the Cervico-Uterine Temperature, Presse Mdd. 56: 506- 

507, July 17, 1948. 

The author had reported in a previous study (Annales d ’Endocrinologie 8: 194-199, 
1947) that there existed a definite difference between rectal and cervical temperatures. In 
normal women the cervical temperatures were found to average 0.5 to 0.7° C. higher than 
the rectal temperatures. The cervicouterine temperature showed variations in the course of the 
menstrual cycle. AVhile more elevated than the basal rectal temperature patterns, the outline 
was similar in character except for a rise with subsequent fall of 0.3 to 0.5° C. at ovulation 
time followed by a secondary rise 0.3 to 0.4° C. It was observed, too, there was an abrupt 
drop of 0.5 to 0.6° C. about two days before the onset of the next menstruation. 

In menopausal patients the author notes a consistently lower cervicouterine temperature 
as compared to rectal temperature, an average of 0.1 to 0.4° C. The author attributes the 
rise or fall of the cervicouterine temperature to estrogenic levels and carries out corollary 
observations of cervicouterine temperatures with vaginal smears. The administration of 2.0 to 
5.0 mg. of diethylstilbestrol caused increased cervicouterine temperatures in eighteen of twenty 
cases so studied. 

lie concludes that the cervical temperature, without doubt, is a test of estrogenic func- 
tion but that other multiple factors preclude its complete reliability as a single diagnostic 
method. Claire E. Folsome. 

Di Fonzo, N. 0.: Endocervlcal Flora in Pregnancy, Bob Soc. de obst. y ginec. de Buenos 

Aires 26: 548-553, Nov. 13, 1947. 

Di Fonzo studied the flora in vaginal and cndocervical mucus of sixty pregnant women. 
He describes elaborate precautions used in taking bacteriological specimens. The endocervix, 
liabitually sterile, can harbor certain discrete microbiological flora without harm to the func- 
tion of the mucous plug. The acidopliilic bacilli and enterococci were most frequently en- 
countered in the vagina and the endocervix. Tliere was found no appreciable dilTcrencc in 
bacterial flora in the second or third trimesters. Tlie author concludes that his study stresses 
the need for sterile conditions attending intrapartum care, A full bacterial spectrum is not 
included. Ci«\iR E, Folsome. 
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Kermorgant, Y.: On the Subject of Genital pH, Presse Med. 56: 381, IMa}' 29, 1948. 

The author, studjaiig the pH of the cervical and vaginal mucus in obese women, records 
Iiis detail from 300 observations. All determinations were taken after coital abstinence or 
vaginal instillations for at least 24 hours prior to examination. Mucus was taken with a 
capillary pipette and determinations were made with a colorimeter. The mucus becomes more 
acid as one approaches the introitus from the distal end of the canal. Kermorgant found a 
pH of 7.0 at time of ovulation in cervical mucus but he noted that the cervical alkalinity is 
greater with increased estrogen activity. When the pH shifts more to the acid side one must 
consider decreased follicular activity. This correlation of alkalinity pH of cervical mucus 
increase to hyperestrination and a more acid pH of hypoestrination may be useful in clinical 
application. Cl-vir E. PoLSOMf:. 

Gallo, Delfino: Biomechanics in Gynecology, Ginec. y obst. dc Mexico 3: 181-195, June, 

1948. 

Gallo, of Guadalajara, reviews from the literature several methods appertaining to 
evaluation of the possible relation of posture in the erect position in women to the position 
of genital organs and sjTnptomatic gynecic disorders. He includes in these methods: (1) 
simple inspection; (2) silhouette graphic studies; (3) measurement of the depth of the lumbar 
curve; (4) the direct measurement of pelvic inclination; (5) tracings of the spinal curvatures, 
and (6) roentgenographic studies. The spinal curvature tracings were taken directly by 
using a unique but simply devised pantograph. 

Among the 154 women studied, only forty could be classified as liaving normal or good 
posture. Another 113 women exliibited defective posture of the so-called "gorilla” tj-pe in 
different degrees, while one case was classified as "kangaroo” type posture. In summary, he 
noted a marked tendency toward a change in position of tlic genital organs in those cases with 
defective posture. Thirteen figures accompany the article. Clair E. Folsome. 

Monteiro, Aurelio: Histological Basis for the Treatment of Chronic Cervicitis, An. brasil. 

de gjmec. 26: 23-26, July, 1948. 

The author believes the histological patttern of the chronically infected cervix uteri 
should constitute the choice of method of treatment for this condition. He develops an in- 
teresting pathological classification of cervical infections, briefly, (1) endocervicitis ; (2) 
ectocervicitis, and (3) ectoendoccrvicitis. Each of these three is broken down into three 
smaller categories. Endocervicitis of Grade I is limited to localized inflammatory changes 
about the racemose glands with moderate foriglandular round-cell infiltration; Grade II, 
when the inflammatory process involves deeper tissues, and Grade III, when inflammatorj’^ 
changes are found with lij’perplastic squamous metaplasia of endocervical cells, else atypical 
columnar-cell hj’perplasia of endocervical cells. 

Ectocervicitis, Grade I, is the true or pscudoerosion with superficial round-cell infiltra- 
tion; Grade II, erosion or pseudoerosion associated with Nabothian cysts or chronically lacer- 
ated cervix, and Grade III, hyperactive basal cells of squamous portio with or without pro- 
liferative atypical cornified superficial layers. 

Ectoendoccrvicitis, Grade I, indicates coexistence of Grades I or II of endocervicitis 
with ectocervicitis; Grade II includes endocervicitis I or II with ectocervicitis I or II while 
Grade HI of the ectoendocer%'icitis group indicates an association of Grades III of botli the 
endocervicitis and ectocervicitis groups. 

Monteiro states that any treatment should be preceded by biopsy to rule out carcinoma 
and to classify the extension and type of pathologic process so more effective treatment may 
be done. 
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Shelton, Kost, E., Varden, Arthur E., and Mark, Jerome S.: Experimental Use of 

Testosterone Compounds in Premature Infants, J. Clin. Endocrinol., October, 1947. 

In a previous communication, Shelton and Varden showed that the administration of 
methyl testosterone apparently increased the survival rate of premature infants weighing 
less than 2,000 Gm. The present study strongly suggests that there is a marked diminution 
in the initial weight loss of prematures if these infants are given 5 mg. of methyl 
testosterone orally, or 4 mg. of testosterone propionate intramuscularly dail 3 ^ The effec- 
tiveness of the testosterone regime is further demonstrated by administering it to one 
each of four sets of twins mth verj’- satisfactory results in so far as maintenance of weight 
and weight gain is concerned. It is stated that the administration of testosterone causes a 
decline in urinary nitrogen with no increase in fecal nitrogen and, from this, it is deduced 
that this nitrogen retention, with the concomitant decrease in sodium, potassium, and 
chloride urinary excretion, aids in tissue building. 

Finally, the authors ridicule any suggestion that the administration of testosterone to 
infants for a few weeks might interfere with future growth. Herbert J. Simon. 


Gruenwald, Peter: Mental Deficiency of Prenatal Origin: A Challenge to Preventive 

Medicine, Am. J. M. Sc. 214, 605, Dec., 1947. 

This paper presents a thorough review of the literature to date on the prenatal 
causes of mental deficiency, blindness and deaf-mutism. The author submits a classifica- 
tion w^hich includes fetal infection, under wdiich he places syphilis, toxoplasmosis, and 
rubella: fetal deficiency of iodine or oxygen, also fetal pituitary deficiency; group incom- 
patibility; malformations of unknown origin; and, finally, birth injury resulting from 
mechanical causes and anoxia. 

The problem of. eugenics is briefly touched upon. The various causes listed above are 
then discussed in some detail. 

The author concludes that, with the information now available to physicians, it may no 
longer be said that the antenatal causes of mental deficiency are beyond control. He urges 
that the most extravagant research program in this field may be lower m cost than the 
public maintenance of persons whose mental deficiency is of preventable prenatal origin. 

A very extensive bibliography, covering all recent contributions to this subject is 
included. Herbert J. Simon. 


Richdorf, L. P., and Cady, L. H.: Peritonitis in the Newborn of Intrauterine Origin, 
Journal-Lancet, page 188, klay, 1948. 


The authors report a case of peritonitis and intestinal obstruction in an infant during 
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authors postulate a relationship between this disorder in the infant and an episode of 
‘ ‘ intestinal flu ” in the mother, approximately two weeks before delivery. S. B. Gusberg. 


HeiUg, W. R., Tudor, R. B., Smith, T., and Platou, E. S.: Report of 26 Cases of Erythro- 
blastosis Petalis and Survey of the Literature, The Journal-Lancet, page 222, June, 
1948. 

A review of the advancing knowledge of Rh factors and erythroblastosis fetalis is 
presented. The authors then describe their experience witli twenty-six cases and demonstrate 
the efficiency of the exchange transfusion and its superiority over the older method of periodic 
transfusion. The recovery of erythroblastotic infants whoso mothers had previously borne 
sick babies who succumbed to this disease emphasizes the importance of this tlierapy. 

S. B. Gusberg. 
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Miscellaneous 

Stuart, Harold C.: Effects of Protein Deficiency on the Pregnant Woman and Fetus and 

on the Infant and Child, New England J. iled., 1948. 

This paper is a review of the current knowledge concerning protein nutrition of the 
motlier, the fetus, and the infant. Tlie first part of the paper deals witli the marked increase 
in protein requirement of the woman during the last half of her pregnancy. The usually 
recommended diet of 85 Gm. of protein a day is considered adequate. The negative nitrogen 
balance of the puerperium, especiallj’ as it relates to lactation, is discussed and the reserve 
nitrogen stored during pregnanej’ is suggested as the protective mechanism against this loss. 
However, the work of both Burke and Williams is quoted to sliow that only about 13 per cent 
of pregnant patients take the advised amount of protein. 

The relationship of protein intake to lactation is discussed and a diet containing 2 Gm. 
of protein per kg. of body weight is recommended for successful lactation. 

The relationship of a low-protein diet to amenorrhea, relative sterility, toxemia of 
pregnancy, various anemias, abortion, and infant mortalitj' rates are discussed. 

A correlation between protein intake, prematurity, and infant weight is suggested. 

The' effect of low-protein diet on the growth and development of infants is discussed 
and much of the recent literature cited. The following table of recommended protein intake 
for children of various ages is quoted from Levine. 

I'lIOTEIN PER 
KG. OF 

HODY WEIGHT 


.SUBJECTS 

AGE 

(GJI.) 

Premature infants 

1 week to 1 month 

6.0-4.4 

Premature infants 

1 to 3 months 

4.4-3.3 

Pull-term infants 

2 days to 3 months 

4.4-3.3 

All infants 

4 months to 1 year 

4.0-3.0 

Toddlers 

1 through 3 years 

■ 4.2-2.9 

Preschool children 

4 through 6 years 

3.3-2.5 

School children 

7 through 9 years 

2.6-2.1 

School children 

10 tlirough 12 years 

2.2-l.S 

Youth.s, female 

13 through 15 years 

1.8-1.5 

Youths, male 

13 through .15 years 

2.0-1.7 

Youths, female 

16 through 20 years 

]. 6-1.4 

Youths, male 

16 through 20 years 

2.1-1.7 


L. M. Heli.jian. 

Gillman, J., Gilbert, C., and Gillman, T.: Ruptiu'e of the Uterus of Nutritional Origin — An 

Experimental Study in the Albino Bat, South African J. IM. Sc. 12: 153, Dec., 1947. 

Eats raised on special diets consisting largely of corn and soya bean meals, skim 
milk, linseed oil, and minerals, developed .spontaneous rupture of the uterus in six of 
twentj'-five pregnant animals (24 per cent incidence). The unspecified dietary defect 
did not prevent sexual maturity and impregnation, but growth rate was reduced, and one 
animal showed mild rickets, klechanical causes for uterine rupture were absent, since 
the animals did not show’ pelvic deformities or oversize embryos, and since rupture occurred 
in late pregnancy before the onset of labor. 

Uterine rupture is one-sixth as common in European women as in Chinese or in the 
South African Negro w’omen. In these latter groups, poor obstetric care and malnutrition 
are the factors in common. Chronic malnutrition may lead to an imperfect development 
of uterine connective tissue or to degenerative changes in the myometrium, and thus 
reduce the strength of the uterine wall. Such a situation w’ould explain ruptures occurring 
before the stress of labor, ruptures in labor without apparent disproportion, and the 
predisposition to rupture in the obese, metabolically abnormal w’oman. 

Irving L. Prank. 
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Tompkins, W. T.: The Clinical Significance of Nutritional Deficiencies in Pregnancy, Bull. 

New York Acad. Med., page 376, June, 1948. 

The nutritional studies of the Philadelphia Lying-In Hospital are presented in this 
review, with a description of the optimum diet recommended in pregnancy and the dis- 
orders resulting from dietary abnormalities. Common dietary indiscretions are discussed and 
the importance of proper nutritional education and supervision emphasized. 

The author presents clinical data supporting his contention that subclinical nutri- 
tional deficiencies are very common in pregnancy. He emphasizes the need for vitamin 
supplements and also stresses correlation between adequate protein intake and the hemo- 
globin level. 

The data presented indicate considerable superiority of a group supervised nutri- 
tionally over a nonsupervised group with respect to the incidence of pre-eclamptic toxemia, 
premature delivery, and infant mortality. It is concluded that inadequate nutrition 
plays a major role in the etiology of these pregnancj' abnormalities. 

S. B. Gtjsberg. 


Puerperium 

Ping y Eoig, P.: Uterine Rupture in the Puerperium, Anales del Institute Corachan 1: 
13-17, 1948. 

The author, chief of Obstetrical Service at the Corachan Institute in Barcelona, reports 
an unusual case of rupture of the uterus during the puerperium. The patient, a 39-year-old 
gravida vi, entered the clinic after previous outside attempts to induce labor ndth oxytocic 
agents. The uterus was in a state of tetany. A cherry-sized fibroid was noted during the 
examination. It was part interstitial and part submucous in location. The patient was de- 
livered ultimately, with aid of forceps, of a normal infant. She remained in good con- 
dition for the first twenty-four hours after delivery. Suddenly she went into deep shock. 
E.\amination revealed a uterine rupture at site extending from the sclerotic tissue surround- 
ing the small fibroid. The author reasons that the suckling of the newborn baby evoked a 
uterine-mammary reflex which extended the incipient uterine tear beyond the musclb to the 
serosa. Conservative medical care, antibiotics, and simple repair permitted discharge of the 
patient on her thirteenth postpartum day. Claib E. EoesOjME. 

Leon, Juan; Intravaginal Sulfonamide Therapy During and After Delivery, Prophylaxis 
in Puerperal Sepsis, Anales del Servicio de Obstetricia del Hospital Cosme Argerich 
1: 95-103, Dec., 1947. 

The author describes his results from the instillation of various kinds of sulfonamide 
powders into the vaginas of women before and after delivery. He used sulfanilamide, 
paraminobenzene sulfonamide, sulfathiazole, and sulfadiazine in 494 women at the onset of 
labor and two hours after the third stage. 

Tiic group of patients with normal temperatures was greater (90.8 per cent) than in 
women not having this treatment (77.5 per cent). The series treated with mercurochromc 
instillations found 77.7 per cent with normal temperatures as compared to 87.7 per cent 
treated with oral sulfonamide therapy. Subnormal temperatures were found to be present in 
only 8.0 per cent of the cases, while a minimum of 1.2 per cent of the total series evinced 
low-grade febrile responses. The article is well documented with eight tables. 

Clair E. Folsojie. 

Trillat, Paul, and Dumont, Martial: Paralysis of the External Popliteal Branch of the 
Sciatic Nerve in Puerperium, Gynec. et obst. 46: 413-419, 1947. 

The authors, from Lyon, review the findings in six women, all recently delivered, 
who developed in the postpartum period transient paralyses of the external popliteal 
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Complications of Pregnancy 

Mendoza, tT. T.: Incarceration of Six-Month Gravid Utonis, Philippine J. Rurg., page 58, 
^fnreh-April. 1PI8. 

A young priinignivi<ln adniitied in active labor daring (he aixfh month of pregnancy 
was found to have the jielvic. basin completely filled by the uterine f\indus, which further 
rose to a height of Itl cm. suprap\ibicully. The cervix was at the upper pubic border, and 
could not be felt vagijially. During uterine coiifractions, the perineum became tense, and the 
anterior rectal and posterior vagina! mucosae bulged lliroiigh their respective orifices. There 
was associated urinary retenti(ui with ‘‘paradoxical incontinence.” 

A 2,5 cm. fetus was delivered by cesarean section, the patient recovering. Incarcenition 
in this c.asc may have been duo to a fiat pelvis witli an overhanging sacral promontory (con- 
jugata vora was S.y cm.), which prevented the usually spontaneous ascent of a retrodisplacod 
gravid uterus. IltviN’O L. Fii.\xk. 

Chosloy, R. F., and Annltto, X E.: Evaluation of Molybdenized Ferrous Sulfate In the 
Treatment of Hyjiochromlc Anemia of Pregnancy, Ihdl. Margaret Ilnguc Maternity 
Hosp., page t'lS', .Rept., IPtS. 

This well-controlled study of hypochromic ajiemiti in pregnancy reveals an incidence 
of (i.O ])er cent in a group of patients chiefly in the secojid trimester. 

The presejited data show ii considerably more eilieiiuit hematologic res[>onso in those 
patients treated with a combination of molybdentim sesipiioxide and ferrous sulfate over 
(hat group treated with ferrotis .sulfjite alone. A smaller grovip treated with iron in com- 
bination with liver-stomach concentrate or folic acid demonstrated no increase in benefit. 
The authors also present lesser data suggesting that the molybdenized ferrotis sulfate 
preparation was better tolerated, for the group of patients treated with this medication 
showed no significant gastrointestinal intolerance. 

This presentation conchidcs that .such a ferrous sulfate combination is more eflieiont 
than the conventional therapy of hypochromic anemia in pregnancy. It states that the 
precise role of molybdenum in jtolentialing the iron is, as yet, unknown. 

S. 11. Gusrf.rg. 

Chesloy, L. 0.: Docs Eclamptogenic Toxemia C-auso Chronic Hypertension? Bull. Itfar- 
garet Hiigne Maternity Hosp., page 81, Rept., 1018. 

The author critically evaluates (he literature concerning the relation of the duration 
of preeclamptic, toxemia to subsecpient hypertension and concurs in the majority opinion 
which f.avors such a correlation. He challenges (he evidence u.^ed by some to label the pre- 
eclamptic, syndrome in patients ileveloping later chronic, hypertension tis that of lafetit essential 
hypertension. He cites the work of his own group which demonstrated a ftiirly constant 
relationship between prolonged duration of toxemiti and later chronic, hypertension whether 
or not the pregmincy was interrupted or the patient permitted to go into labor; he also 
presents data which fail to show a late increase in chronic hypertension in post-toxemic 
patients such as one might expect if these patients were simidy latent hyiicrtonsives. 

S. B. Gusuraa. 


Winston, B. X; Hyd.atidiform Molo With Eclampsia Occurring in tho Fourth Month of 
Pregnancy, Illinois Id. .T,, page 221, April, lO-lS. 

This report adds another case of hydatid mole with eclampsia to tho literature of 
this subject. This 19-ycar-old primiinira developed convulsions and anuria during tho fourth 
month of her pregnancy and died within twenty-four hours without omergi?ig from coma. 
Unfortunately, postmortem examination was limited to the abdominal organs. 

S. B. GusnEua. 
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Sheehan, H. L.: Postpartum Necrosis of the Anterior Pituitary, Irish J. M. Sc., No. 270, 

June, 1948. 

In previous papers published in 1937 and 1940, the author reported nineteen examples 
of the early stage of postpartum necrosis of the anterior pituitary. At that time there were 
only twenty-three previous cases reported in the literature. Since 1940, only fourteen ad- 
ditional cases have been reported. In this paper twenty-two cases found at the Glasgow 
Eoyal Maternity Hospital between 1940 and 1946 are reported in some detail. As in the 
previous papers, no pituitary necrosis has been found if the patient died less than twelve 
hours postpartum. At about twelve to fifteen hours there are definite cellular alterations in 
the pituitary glands, and by twenty-four to thirty-six hours the changes are easily recog- 
nizable. Patients dying ndthin six to eight hours after delivery, of conditions which would 
bo expected to give rise to pituitary necrosis, show a peculiar edematous appearance of the 
pituitary gland. The changes are not, howmver, striking enough to make a definite patho- 
logical diagnosis. The lesion is always dependent on thrombosis of parts of the vascular supply 
to the gland, and is invariably associated with severe circulatory collapse either as a result 
of hemorrhage and/or shock at the time of delivery. In 92 deliveries where death was not 
associated with circulatorj’ collapse, no pituitary necrosis was found. The obstetrical causes 
of pituitar}’ necrosis are those which would be expected to provide circulatory collapse. Post- 
partum hemorrhage with retained placenta was the most prominent, followed by placenta 
previa and accidental hemorrhage. Eupture of the uterus, inversion of the uterus, prolonged 
labor, and eclamptic shock have also played a role in the etiology of this condition. There 
are no recorded cases of pituitary necrosis occurring in the presence of a continuing preg- 
nancy. So far as is Imown, the circulatory collapse giving rise to pituitary necrosis is always 
associated with the end of pregnancy. Patients with large areas of pituitary necrosis show 
certain physiological disturbances in tlie puerperium wliich may be related to the pituitary 
gland. The breasts fail to enlarge, and lactation is inhibited. In a few cases, rather low 
blood sugar has been found. Two cases are reported in which patients with rather marked 
pituitary necrosis showed large outputs of urine. Failure of the pubic hair to return or 
very sparse groudh has also been reported. The author estimates that in the 1930s one- 
eighth of the total maternal deaths would show some degree of pituitary necrosis. He feels 
that this would be reduced in the 1940s by improved obstetrics and more efficient treatment 
of those cases showing hemorrhages. The reduction in the total number of maternal deaths 
through the use of penicillin and sulfonamides will also reduce the absolute number of cases 
of early necrosis of the pituitary gland found at autopsy. The author estimates that evi- 
dence of severe chronic hj'popituitarism in patients who have survived severe circulatory 
collapse during delivery ranges in the region of 1 in 2,500 adult women. L. M. Helt.man. 

Jeff coate, T. N. A.: Post Partum Necrosis of the Pituitary, Irish J. AI, Sc., No. 270, p. 25G, 

June, 1948. 

This author feels that clinical hjTJopituitarism is more rare than Sheehan has indicated. 
The author gives a short and inconclusive discussion of the treatment of patients with 
Simmonds' disease with the known existing hormones. Some good results are reported with 
gonadotrophins, androgens, and estrogens. L. M. Hellmak. 

Cunningham, J. F.: Obstetrical Shock and Pituitary Ischemia, Irish J. M. Sc., No. 270, 

p. 2G8, June, 1948. 

The author states that early treatment of pituitary necrosis is essential in saving the 
life of the patient. A patient who has sustained hemorrhage and shock should be carefully 
observed during the early puerperium. The earliest sj-mptoms of pituitary necrosis are slow 
recovery, lethargy, low blood pressure, low blood sugar, mental confusion, and refu.sal of 
food. Treatment consists primarily of prevention of hemorrhage and shock. In the early 
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branch of the sciatic nerve (common peroneal nerve division). The duration of labor in 
four cases was the followi'ng respective number of hours: 44 hours, 17 hours, 26 hours, 17 
hours; and in two instances the injury followed rapid deliveiy. Three were delivered 
by- forceps. Pour were localized to the right lower extremity and two to tlie left side. 
All but one of the patients complained of violent sacroiliac pain in the last stages of labor, 
but the transient paralysis appeared at the eleventh, fourth, fifth, tenth, eighth, and the first 
day after delivery. The paralyses cleared in the following number of days: fifteen days in 
three cases; twenty to twenty-one days in two cases; and in six months in one case. In the lat- 
ter case there was an atrophy of 2.0 cm. of the left leg with steppage gait. Treatment con- 
sisted of B complex, diathermy heat, and small doses of strychnine salts. Clair E. Folsome. 

Leon, Juan: Maternal Mortality in the Province of Buenos Aires, Archives de la Clinica 

Obstetrica y Ginecologica “Eliseo Canton” 3: 106-215, May, 1944. 

The author, former Director General of the Health Department of the Province of 
Buenos Aires, analyzes the maternal mortality for the years 1929 to 1943, inclusive. There 
were 1,040,271 deliveries. In this fifteen-year iieriod there were 2,513 maternal deaths, an 
incidence of 2.38 per cent. There was a gradual decline in the maternal mortality over the 
fifteen-year period, viz.: 1929 (2.82 per cent); 1934 (3.17 per cent); 1937 (2.94 per cent); 
1939 (2.00 per cent); 1942 (1.72 per cent); and 1943 (1.80 per cent). In Peru, in 1940, 
the maternal mortality was calculated as 6.7 per cent. 

In the seven years, 1937 to 1943, the number of deliveries in the hospitals varied from 
19.0 to 26.0 per cent of all deliveries. The frequency of operative interference varied from 
a low of 2.5 per cent in 1942 to 8.1 per cent in 1937 in those cases hospitalized. Abortion, ac 
a sole cause of maternal death, accounted for 8.6 per cent of the total deaths. Eclampsia 
deaths accounted for 0.9 per cent of the total figure. The principal causes of maternal death 
were the infectious or septic processes. Eight tables are included. Clair E. Folsome. 

Sheets, Maurice V.; Usual and Unusual Findings in the Cervix Uteri at Time of Repair 

Immediately Following Delivery, West. J. Surg. 56: 317, June, 1948. 

Small pieces of tissue from the cervix removed immediately following delivery were 
examined microscopically in 200 consecutive postpartum patients. Decidual reaction oc- 
curred in 40 per cent of tlie specimens. Proliferation of squamous cells marginally invading 
columnar epithelium, a finding hnomi as epidermization was found in 12 per cent. Meta- 
plasia appeared in glandular epithelium or in a continuation of normal squamous epithelium 
sufiiciently often to be considered normal in pregnancy. Intraepithelial preinvasive cancer 
occurred only where invasive cancer was found elsewhere in the specimen. Clinically unsns- 
pected, grossly nondiscernible cancer occurred twice in a series of 200 patients and it is in- 
teresting to note that clinical symptoms did not appear in these two patients during six 
months of observation following delivery. These cases would seem to substantiate observa- 
tions made on rats that pregnancy delays tissue invasion by malignant cells. 

William Bickers. 

Newman, H. F.: Ligation of the Inferior Vena Cava and Ovarian Veins for Infected 

Abortion, Am. J. Surg., page 746, May, 1948. 

This is a case report of a patient mth septic abortion and multiple pulmonary emboli 
treated by ligation of the inferior vena cava and the ovarian veins with eventual recovery. 
The postoperative course was marked by wound disruption and mechanical obstruction of 
the bowel but was free of further pulmonary complications. No follow-up evaluation of her 
vascular or pelvic status is presented. Gusberg. 
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Estrogens in Management of Eclampsia 

To the Editor: 

As the proponent of the use of estrogens in the management of 'realized pre-eclampsia 
and eclampsia,!"* I "as greatly interested in the paper by Dr. 0. W. Smith appearing in the 
November issue of the Journal. It has been a tedious task to compile all my data on tliis 
subject, and this letter is accordingly a very tardy comment on the toxemic section of her 
valuable article. 

The writer has used virtually nothing but estrogens in the management of late toxemia 
cases since 1936. His experience in these twelve years does not quite bear out the statement 
of Dr. Smith that ' ‘ stilbcstrol administration alone as a definitive measure in late pregnancy 
toxemia is fruitless." Indeed, the fact that practically nothing else need be used in the 
management of 92 consecutive unselected pre-eclamptics and 19 consecutive unselected con- 
A-ulsive eclamptics, all private patients, would indicate that such a remark falls somewhat 
short of the mark. The details of the management of many of these patients have been 
recorded in the papers listed above. 

In the 92 prc-eclamptics there were no maternal deaths, but in the 19 eclamptics the 
maternal mortality was 10.5 per cent. The fetal mortality in the two groups was respectively 
3.4 and 16 per cent. The average birth weight of the children in these two groups, excluding 
twins, triplets, macerates, and deaths undelivered was, for pre-eclamptics, males, 7 pounds, 8 
ounces, and females, 6 pounds, 14 ounces; for eclamptics, males, 5 pounds, 11 ounces, and 
females, 4 pounds, 2 ounces. Of the whole series only 48 per cent of the pre-eclamptics were 
induced or sectioned and only 72 per cent of the eclamptics. 

In the last 26 consecutive unselected pre-eclamptics so treated, only one patient con- 
vulsed (seen in consultation 24 liours beforehand), although the antenatal diastolic pressures 
(fourth phase) of six of these women at one time or another equalled or exceeded 120. Of 
these 26 women, 17 had only a trace of albuminuria or less as labor began, and only 14 were 
induced or delivered by section. The average duration of these pregnancies was 39.5 weeks. 
Of the twelve examined six weeks post partum, seven had normal blood pressures and no 
alinirninuria. Indeed, the average time post partum required for any albuminuria to de- 
crease to a trace or less was twenty-four hours! 

The cfTect of large dosc.s of intramuscular estradiol benzoate on convulsive patients is 
of great interest. Prevention of further convulsions is almost invariably achieved after 
seven hours have elapsed, re.“toration of orientation and decrease of edema ensue, urine 
excretion is maintained, and there is as well a very rapid decrease of albuminuria after 
delivery in most instances. 

Our estrogen dosage is by no means as large as Smith and Smith have advised. Parely 
have wo given more than 8 mg. of stilliestrol per day, and even of late have in oidy a few 
iu-stances exceeded 35 mg. per day. 'I’liat these doses arc of significant value is best indicated 
by the fact that one often finds relief of all the toxic signs and s^^nptoms on 15 mg., whore 
10 mg. have Hiilcd. or on S mg, where 5 mg. have failed. 

It is difiicult to believe, after experiences repeated so often, year after year, that the 
huge dosage of the Smiths is either physiological or needed. Our own empirical evidence 
suggests that the daily dosage in pre- eclamptics should more nearly approximate the average 
daily excretion near term, siiic(‘ obviously only partial replacement is necessary. In con- 
vulsing cases, a much higher level of dosage is dcm.anded; however, our present routine calls 
for 300,000 l.U. of cslnidiol benzoiite injected intramuscularly every four hours until all 
danger of fits 1ms pas'-cd, usually thirty-six hours po.st partum. 
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puerperiuiUj if the condition is suspected, carbohydrates, glucose, and saline are necesary. 
Tlie author states that adrenal cortical extract may have some beneficial results. 

L. M, Hellman. 


Kaltreider, D. Frank, and Dixon, D. McClelland: A Study of 710 Complete Lacerations 

Following Central Episiotomy, South. M. J. 41: S14, Sept., 1948. 

Great is the difference among obstetricians as to the relative merits of central and 
mediolateral episiotomy. A comparative study of the two episiotomy techniques is presented. 
The disadvantage of central episiotomy is thought by some to be the higher incidence of 
third-degree laceration which it invites. In two of the Baltimore hospitals, rectal laceration 
followed in 4.49 per cent of a large series delivered with central episiotomy. As one would 
expect, 92 per cent of these occurred in pimigravidas. The forceps operation following pro- 
longed labor with consequent edema and congestion of the tissue favored extension of the 
central episiotomy into the rectum. The author wisely refrains from comment upon the 
relation of the pelvic outlet diameter to the incidence of third-degree laceration because 
measurements in this series were made by many different physicians. Rectovaginal fistula 
occurred only once in the entire series. Weighed against these obvious disadvantages of central 
episiotomy are many advantages which have led the authors to adopt it as a routine. 

The central incision increases tlie soft tissue anterior-posterior diameter; vaginal lacera- 
tions are rare; there is less tension on the suture line following repair; pain is minimal; re- 
pair is more rapidly accomplished, and with more accurate anatomical approximation. The 
technique for repair and aftercare is given in some detail. It is probably not advisable to 
use central episiotomy in the occiput posterior position, but in the great majority of de- 
liveries it is the operation of choice when employed by the trained and experienced ob- 
stetrician. William Bickers. 


Venereal Diseases 

Rosenthal, Theodore, and Kerchner, George: Venereal Disease in Prostitutes, Am. J. Sj’ph., 
Gonor. & Yen. Dis., 1948. 

A study of women arrested in New York City on prostitutional charges from 1936 
to 1946 has revealed a decrease in latent syphilis from 1936 to 1944 but a subsequent increase 
in the two succeeding years. Tliere has also been an increase in the incidence of gonorrhea 
during the decade but this may be due to better methods of study rather than to a real in- 
crease. The greatest percentage of infectious venereal disease was found in girls under 20 
years of age. L. M. Hellman. 

Goodwin, M. S., and Farher, M. S.: The Necessity for Treatment of Pregnant Syphilitic 
Women During Early Pregnancy, Am. J. Syph., Gonor. & Yen. Dis. 32: 409, Sept., 
1948. 

This excellent study was set up to evaluate the necessity for retreatment of syphilitics 
in pregnancy. The authors briefly review the literature of this subject and cite several re- 
ported series in which treatment was withheld and normal infants were obtained. They present, 
thereafter, a moderately large series of patients from their own clinic who had received prior 
adequate treatment with metal chemotherapy and a small group treated with penicillin, per- 
mitted to undertake another pregnancy without further treatment. In no case was a syphilitic 
infant obtained. There was no increase in fetal mortality over that of children of non- 
syphilitic women. 

The workers conclude that it is safe to permit a syphilitic patient to imdertake preg- 
nancy without further treatment, if her previous antisyphilitic therapy has been adequate, 
if she is free of clinical signs of active syphilitic infection, and if she is seronegative or, if 
positive, in low titer only. Gusberg. 
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Ajnerican Gynecological Society. (1876) President, Ludwig Emge. Secretary, Norman 
Miller, Ann Arbor, Mich. Next meeting. May, 1949, Hot Springs, Va. 

American Association of Obstetricians, Gynecologists and Abdominal Surgeons, (1888) 
President, James E. Bloss, Huntington, W. Va. Secretary, Leroy A. Galkins, 418 lltli 
Street, Huntington, W. Va. Annual meeting Hot Springs, Va., Sept. 7-9, 1949. 

Central Association of Obstetricians and Gjmecologists. (1929) President, Earl C. Sage, 
Omaha, Neb. Secretary-Treasurer, John 1. Brewer, 104 South Michigan Aye., Chicago, 
HI. Annual meeting Oklahoma City, Okla., Nov. 3, 4, and 5, 1949, Municipal Audi- 
torium. 

South Atlantic Association of Obstetricians and Gynecologists. (1938) President, C. .T. 
Andrews, Norfolk, Va. Secretary, E. D. Colvin, 1259 Clifton Koad, N.E., Atlanta, 
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Heaton, 205 East 69th St., New York 21, N. Y. Second Tuesday, from October to May, 
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Obstetrical Society of Philadelphia. (1868) President, Carl Bachman. Secretary, George 
A. Hahn, 255 S. 17th St., Philadelphia, Pa. First Thursday, from October to May. 
Chicago Gynecological Society, (1878) President, Herbert E. Schmitz. Secretary, Edward M. 
Dorr. 30 N. Michigan Are., Chicago 2, 111. Third Friday, from October to June, Hotel 
KnicKcrbocker. 

Brooklyn Gsnnecological Society. (1890) President, Henry S. Acken, Jr. Secretary, .7. 
Edward Hall, 429 Clinton Avenue, Brooklyn 5, N. Y. First Friday, from October to 
Mav, Kings County Medical Society, 1313 Bedford Ave., Brooklyn, N. Y. 

Baltimore Obstetrical and Gynecological Society, ^929) President, Houston S. Everett. 
Secretary-Treasurer, W. Drummond Eaton, 11 E. Chase St., Baltimore 2, Md. Meets 
quarterly at Maryland Chirurgical Faculty Bldg. 

Cincinnati Obstetrical Society. (1876) President, Edward Friedman. Secretary, Lester J. 

Bossert, 2404 Auburn Ave., Cincinnati 19, Ohio. Third Thursday of each month. 
Louisville Obstetrical and Gynecological Society. President, Eudy F. Vogt. Secretary- 
Treasurer, Glenn "W. Bryant, Louisville, Ky. Meetings fourth Monday of each month 
from .September to May, Brown Hotel. 

Portland Society of Obstetrics and Gynecology. President, Eonald Frazier. Secretary- 
Treasurer, Gifford D. Seitz, 919 Taylor St. Bldg., Portland 5, Ore. Meetings last 
Wcdne.sday of each month. 

Pittsburgh Obstetrical and Gynecological Society. (1934) President, James Hodgkiss. 
Secretary, Clarence H. Ingram, Jr., 902 Peoples East End Building, Pittsburgh 6, Pa. 
First Mond.ay of October, November, December, .Tanuary, February, March, April and 
Mav. ’ 

Obstetrical Society of Boston. (1861) President, M. Fletcher Fades. Secretary, H. Bri.stol 
Nelson, 1180 Beacon Street, Brookline, Jlass. Third Tuesday, October to April, Harvard 
Club. 

New England Obstetrical and Gynecological Society. (1929) President, Arthur E G. 
Edgelow, Springfield, Mass. Eccordcr, Carmi E. Alden, 270 Commonwealth Ave., BoMon 
IG, Slass. Sleetings held in May and December. 

Pacific Coast Obstetrical and Gynecological Society. (1931) President, Pliilip 11. Arnol. 

Secretary-Treasurer, E. Glenn Craig, 490 Post St., San Francisco, Calif. 

Washington Gynecological Society. (1933) President, Henrv L. Darner. Secretary, John 
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New Orleans Obstetrical .and Gynecological Society. (1924) President, Woodard D. 
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Estrogenic therapy for toxemia iias little to offer tlie average practicing obstetrician 
if it is useless in the last four weeks of gestation when most of his toxic problems become 
accentuated, and if it is valueless in established cases. But if it is prophylactic one could 
expect it to be therapeutic in some modification or other, which agrees with our observation. 

Any physician can quickly test the validity of our contention for himself, and will then 
be more optimistic about it, perhaps, than the writer of jmur leading article for November. 

Evan V. Shute, P.E.C.S.(C). 

The Shute Institute, 

London, Ontario, 

January 3, 1949. 
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Item 


American Board of Obstetrics and Gynecology, Inc. 

The general oral and pathology examinations (Part II) for all candidates will be con- 
ducted at Chicago, Illinois, by the entire Board from Sunday, May 8, through Saturday, 
May 14, 1949. The Hotel Shoreland in Chicago will be the headquarters for the Board. 
Formal notice of the exact time of each candidate’s examination will be sent him several 
weeks in advance of the examination dates. Hotel reservations may be made by writing direct 
to the Shoreland. 

Candidates for re-examination in Part II must make written application to the Secre- 
tary’s office-not later than April 1, 1949. 

Candidates in military or Naval Service are requested to keep the Secretary’s office 
informed of any change in address. 

Applications are now being received for the 1950 examinations. Application forms 
and Bulletins are sent upon request made to 

American Board of Obstetrics and Gynecology, Inc. 

1015 Highland Building 

Pittsburgh G, Pennsylvania. 
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Omaha Obstetrical and Gynecological Society. {1947) President, Harley E. Anderson. Sec- 
retary, Donald C. Vroman, 813 Medical Arts Bldg., Omaha 2, Neb. Meetings held third 
Wednesday in January, March, May, September, November. 

Oklahoma City Obstetrical and Gynecological Society. (1940) President, Gerald Eogers. 
Secretary-Treasurer, Arthur A. Hellbaum, 800 Northeast 13 Street, Oklahoma City 4. 

Cleveland Obstetrical and Gynecological Society^ (1947) President, Eobert E. Faulkner. 
Secretary, G. Keith Folger, 10515 Carnegie Ave. Meetings on fourth Tuesday of 
September, November, January, March, and Maj' at University Club, 3813 Euclid Ave., 
Cleveland 15, Ohio. 

New Jersey Obstetrical and Gimecological Society. (1947) President, Herschel Murphy. 
Secretary, Benjamin Daversa, Spring Lake, N. J. Meetings semiannually. 

Honolulu Obstetrical and Gynecological Society. (1947) President, Frank C. Spencer. 
Secretary-Treasurer, H. McLeod Patterson, 202 King Kalakaua Bldg., Honolulu, 
Hawaii. Meetings third Monday of each month, Mabel Smyth Building. 

Oregon Society of Obstetricians and Gynecologists. President, Duncan E. Neilson. Secre- 
tary-Treasurer, David M. Baker, 520 Mayer Bldg., Portland 5, Ore, Meetings held on 
third Friday of each month from October to May. 

National Federation of Obstetric-Gynecologic Societies. (1945) President, Ealph E. Camp- 
bell. Secretary, Woodard D. Beacham, 429 Hutchinson Memorial Bldg., New Orleans 
13, La. 

Dayton Obstetrical and Gynecological Society. (1937) President, A. D. Cook. Secretary, 
L. O. Frederick, 413 Third National Bldg., Dayton 2, Ohio. Meetings, third Wednesday 
monthly from September through June at the Van Cleve Hotel. 

Dallas-Fort Worth Obstetric and Gynecologic Society, (1948) President, Asa A. Newsom. 
Secretary, A. W. Diddle, 2211 Oak Lawn Ave., Dallas 4, Texas, Aleetings in spring 
and fall. 

Queens Gynecological Society. (1948) President, Moses Cohen. Secretary, George Schaefer, 
112-25 Queens Blvd., Forest Hills, N. Y. Meetings held third Wednesday in February, 
April, October, and December, at the Queens County Medical Society Bldg, 

Mississippi Association of Obstetricians and Gynecologists. (1947) President, Walter ■ 
Simmons. Secretary, Eichard H. Street, Jr,, The Street Clinic, Vicksburg, Miss, Meet- 
ings held semiannually. 

Florida Obstetrical and Gynecological Society, President, Charles J. Collins. Secretary, 
Dorothy D, Bramc. Orlando, Fia. Next annual meeting, Belleair, April 10, 1949. 

South Carolina Obstetrical and Gynecological Society, (1946) President, Manly E. Hutchin- 
son. Secretary, J. Docherd Guess, 200 E. North Street, Greenville, S. C. Meetings held 
in spring and fall. 

Buffalo Obstetrical and Gynecological Society. (1946) President, W. Herbert Burwig. 
Secretary, Clyde L, Eandall, 925 Delaware Avenue, Buffalo, N. Y. Meetings held on 
the first Tuesday of October through May at the Saturn Club. 

El Paso Gynecological Society. (1948) President, F. A. Snidow. Secretai’y-Treasurer, 
C. C. .St.app, 800 Montana Street, El Paso, Texas. 

Kentucky Obstetrical and Gynecological Society. (1947) President, W. 0. Johnson. Secre- 
tary, Edwin P. Solomon. 910 Heyburn Bldg., Louisville, Ky. 
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St. Louis Gynecological Society. (1924) President, A. N. Arneson. Secretary, Paul F. 
Fletcher, 634 North Grand Ave., St. Louis 3, Mo. Meetings second Thursday, October, 
December, February, and April, 

San Francisco Gynecological Society. (1929) President, Albert M. Vollmer. Secretary, 
Daniel G. Morton, University of California Hospital, San Francisco, Calif. Regular 
meetings held second Friday in month from October to A.pri], University Club, San 
Francisco, or Claremont Country Club, Oakland, Calif. 

Texas Association of Obstetricians and Gynecologists. (1930) President, Julius Mclver. 
Dallas. Secretary, George F. Adam, 4115 Fannin St., Houston 4, Tex. Annual meeting, 
Dallas, Texas, September, 1949. 

Michigan Society of Obstetricians and Gynecologists. (1924) (Formerly the Detroit Ob- 
stetrical and Gjmecological Society.) President, 0. W. Picard. Secretary, Carl F. 
Shelton, 910 David Broderick Tower, Detroit 26, Mich. Meetings first Tuesday of each 
month from October to May (inclusive). 

Central New York Association of Obstetricians and Gynecologists. (1938) President, 
Chester E. Clark. Secretary, Nathan N. Cohen, 713 E. Genesse St., Syracuse, N. Y. 
Meets second Tuesday of September, November, January, March, and May. 

Alabama Association of Obstetricians and Gsmecologists. President, Gilbert F. Douglas. 

Secretary, Hunter Brown, 1922 South Tenth Ave., Birmingham, Ala. 

San Antonio Obstetric Society. President, I, T. Cutter. Secretary, S. Foster Moore, Jr., 
San Antonio, Tex. Meetings held first Tuesday of each month at Gunter Hotel. 

Seattle Gynecological Society. (1941) President, Donald J. Thorp. Secretary-Treasurer, 
Charles D. Kimball, 734 Broadway, Seattle 22, Wash. Meetings held on third Wednesday 
of each month, Washington Athletic Club. 

Denver Gynecological and Obstetrical Society. (1942) President, Ljunan W. Mason. Secre- 
tary-Treasurer, Jack M. Simmons, Jr., 638 Republic Bldg., Denver 2, Colo. Meetings 
held first Monday of every montli from October to May (inclusive). 

Wisconsin Society of Obstetrics and Gynecology. (1940) President, Henry A. Sincock. 
Secretary-Treasurer, Edith kIcCann, 425 East Wisconsin Ave., Milwaukee 2. Meetings 
held in May and October. 

San Diego Gynecological Society. (1937) President, P. L. Martin. Secretary, Albert P. 
Kimball, 233 "A” St., San Diego, Calif. Meetings held on the last Fridaj’' of each 
month. 


North Dakota Society of Obstetrics and Gynecology. (1938) President, H. A. Wheeler, 
Grand Porks. Secretary, C. B. Darner, Fargo, N. D. 

Virginia Obstetrical and Gjoiecological Society. (1936) President, Walter McMann. Sec- 
retary-Treasurer, L. L. Shamburger, State Health Department, Richmond, Va. Next 
meeting not announced. 

Columbus Obstetric and Gynecologic Society. (1944) President, Wayne Brehm, Secretary, 
Zeph J. B. Hollenbeck, 9 Buttles Ave., Columbus, Ohio. Meetings held fourth Wednes- 
day of each month. 

Naussaii Obstetrical Society. (1944) President, Robert S. Millen. Secretary-Treasurer, 
Peter La Mariana, Williston Park, L. I., N. Y. Meetings, bimonthly from October to 
May. 

Bronx Gynecological and Obstetrical Society. (1924) President, Charles W. Prank. Secre- 
tary, Benjamin Karen, 1100 Grand Concourse, New York 56, N. Y. Meetings, fourth 
Monday monthly from October to kra 5 % 

Washington State OlDStetrical Society. (1936) President, John H. Piorino, Everett. 
Secretary, C. kVendell Knudson, Medical and Dental Bldg., Seattle, Wash. Meetings, 
first Saturday of April and October. 

Kansas City Obstetrical and Gynecological Society. (1922) President, Joseph G. Webster. 
Secretary, William C. Mixson, 320 W. 47th St., Kansas City, Mo. Meetings, last Thurs- 
day, September, November, January, and March; first Thursday, May, University Club, 

Los Angeles Obstetrical and Gynecolo^cal Society. (1914) President, L. G. Baldwin. 
Secretary -Treasurer, Gordon Bosenblum, 6333 Wilshire Blvd., Los Angeles 36, Calif. 

North Carolina Obstetrical and Gsmecological Society. (1932) President, Wallace B. Brad- 
ford. Secretary, Richard B. Dunn. Meetings semiannually. 

The Society of Obstetricians and Gynecologists of Canada. (1944) President, J. Ross 
Vant. Secretary, J. 0. Baker, Edmonton, Alberta. Annual meeting, June 18 to 22, 1949, 
at Jasper Park Lodge, Jasper National Parks. 

Akron Obstetrical and Gynecological Society. (1946) President, George A. Palmer. Secre- 
tary-Treasurer, Alven M. Weil, 1030 First’ National Tower, Akron 8, Ohio. Meetings held 
third Friday of January, April, July, and October, 'City Club of Akron, Ohio, Bldg. 

Minnesota Society of Obstetrics and Gynecology. President, Russell J. Moe. Secretary, 

w. John Haugen, 100 E. Franklin, Minneapolis, Minn. Meetings held spring and fall, 
iiami Obstetrical and Gynecological Society, (1946) President, Homer L. Pearson. Sec- 
retary, John D. Milton, 1104 Huntington Bldg., Miami, Fla. Meetings, second Thurs- 
day in January, March, May, and November. 
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be repeated here. It .sut¥ice.s to mention that, since the introduction of the term 
by Bandl in 1875, there is no single subject in the field of obstetrics which has 
been the source of as huge a literature. It was not until the concept of the 
isthmus uteri was introduced by Asehoft’ in 1905 that tacit agreement was 
reached as to the origin and boundaries of the lower uterine segment. The thesis 
of Aschoff was accepted in its entirety, and extended by Stieve. From this basis 
has developed our present understanding of the lower uterine segment. 


I. The Present Concept 


The classical concept of the lower uterine segment is difficult to summarize 
in s])ecific terms since the .structure is so variously interpreted. HoAvever, it is 
possible to outline ccilain fundamental features upon which most are agreed. 
According to present understanding, the loAver uterine segment takes its origin 
specifically from the isthmus uteri of Aschoff. It will be recalled that the 
isthmus of the nonpregnant uterus, according to original definition, is a structure 
from 6 to 10 mm. long interpolated between cervix and corpus, bounded supe- 
riorly by the constriction in the lumen Imown as the anatomic internal os, and 
inferioriy by the point of transition from endoeervical to i.sthmic type of mucosa, 
the histologic internal os. Stieve and Aschoff have reported lengthening of this 
segment in early pregnancy,- and dilatation down to the level of the hi,stologie 
internal os so that the isthmic wall comes to form, together with the corpus, part 
of the wall of the ovum chamber. The site of the obliterated anatomic internal 


os is said to be marked by a ledge or thickening of the musculature which has 
been de.signnted as the physiologic retraction ring.® This ring remains until the 
termination of pregnancy, dividing the uterine cavity into two portions which 
are designated as the upper uterine segment and the lower uterine segment, 
7'espoctivcly. Upon the basis of evidence both fi-om frozen sections at term and 
examination of the uterus at the time of elective ee.sarean section, it has been 
shown that the I'cgjon of the lower segment is thinner than that of the upper, 
and that the ti'ansition between the two is often abrupt. It is sliomi further 
that during labor there is progi’cssive thinning of the lower uterine segment in 
contradistinction to the thickening which occui’s in the uppcj-, and that, in the 
presence of neglected obstructed labor, uterine rupture occurs through this 
attenuated lower segment. Becau.se of the latter finding, together with othei' 
evidence which is not clear to the wi'iters. the lower uterine segment is believed 
to be ])assive in labor, in contrast to the upper poidion which pei’forms the active 
wm‘k of ])arturition. The thinning of the lower pole is as.sumed to occur as the 
result of longitudinal stretching of this segment, the evidence for this being the 
gradual elevation of the ])hy,siologie retraction rinir on the abdomen as the 
corpus thickens. 

Cei-tain de.scriptivc teians have been coined to clai'ify the precise changes 
in the muscle fibers during these happenings.® Though slow of accej)tance, they 
or some similar terms are e.ssential to an adecjuate under.slanding of the uterine 
adjustments of laboi’. The term brachystasis was introduced to de.scribe the 
changes in the corpus, consisting of a progre.ssive, intchetlike thickening iji this 
.«cgmcnt with sucec.ssivc pains. It connotes a cycle of contraction of a single 
muscle fiber, during which the fiber first conli-acts. and then relaxes to a shortci- 


length than before the contraction bjit at this shorter length it manife.sts the 
.same tension as it did prior to contraction. By a series (if such contractions the 
fiber Ix'couH's luoaressivcly shortci-. but in its relaxed ]fiiase, despite this short- 
ening. its relaxed tension is not altered. By envisioning the entire musculature 


of the upi>er scirment contracting in this wise, one can readily understand the 
]>rogrc.ssive thickening and shortening which occurs in this segment. Tlie con- 
verse of brachystasi.s is mecystasis. which connotes an interval fixation at fryoalor 
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THE LOWER UTERINE SEGMENT- 
Its Derivation and Physiologic Behavior 

D. N. Danforth, Ph.D., SI.D., Evanston, III., and 
A. C. Ptt, Ph.D., M.D., Chicago, III. 

(From the Department of Ohstetrics and Gynecology, Northwestern University Medical School, 
Chicago, and the Evanston Hospital; and the Department of Clinical Science, 
University of Illinois College of Medicine) 

I N ALL natural phenomena the principles from which we start, like the con- 
clusions which we reach, embody only relative truths. The experimenter’s 
stimibhng block, then, consists in thinidng that lie knows what he does not know, 
and in taking for absolute, truths that are only relative.”^ In the case of the 
lower uterine segment, one must recognize that he deals only ivith working 
hypotheses rather tlian established facts, and that as new information is made 
available the hypothesis must be altered to conform with it. 

In a previous article,^ it was shown that the so-called “isthmus uteri” of 
the nonpregnant uterus is a variable segment whose boundaries are poorly defined 
and whose intrinsic structure does not differ significantly from the remainder 
of the corpus. It was also shorni that during pregnanej’^ the changes which 
occur in the isthmus are similar qualitatively and quantitatively to those of the 
remainder of the uterine musculature. Further, in the uterus through the fifth 
month of pregnancy it was not possible to distinguish the point of junction of 
the isthmie segment with the remainder of the corpus. In an earlier study of 
tile Rhesus uterus during labor,^ the findings suggested that the portion cor- 
responding to the lower uterine segment, instead of elongating during the first 
and second stages of labor as it is commonly believed to do, actually underwent 
longitudinal shortening. Since our present understanding of the lower uterine 
segment is incompatible with these observations, certain changes must be made 
m order that the coneeiit may conform to the findings. It is the purpose of this 
paper to present a working hypothesis which includes the factual observations 
and deletes certain of the inferences which are not based directly upon fact. 

The historical asiiects of the literature dealing with the lower uterine seg- 
n^ent, a nd also the key articles, have been summarized by Stander,"* and need not 

*Presentea before the Chicagro Gynecological Society, Feb. 20, 1918. 

i; 1 The Editors accept no responsibility for reviews and statements of authors as pub- 

s led la their ‘ ‘ Original Communications. ’ ’ 
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II. A Suggested Hypothesis 

The Derivation and Boundaries of the Loiver Uterine Segment . — 

It has heen sho^Ya elsewhere,- and recently confirmed/ that the cervix is 
basically a fibrous structure. In considering the contractile function of the 
uterus, it is, therefore, necessary that this portion be distinguished from the 
muscularis; and it is considered proper that the inferior boundary of the loAver 
uterine segment be located at the fibromuseular junction of cervix with corpus. 

The delineation of the superior border of the lower uterine segment is less 
olimous. It maj* be stated unequivocally that a specific point of junction of 
upiier and lower segments cannot be distinguished in the uterus up to the fifth 
month of pregnancy. One, therefore, infers that tlie lower uterine segment does 
not develop into a definitive, clearly evident structure until later. Since the 



FIfr. 1. — n-itcr.-!! x-my. metal clips on cervix. Early first stage of labor. 

lower pole of the uterus (excluding the cervix) is roughly cup-shaped, it Is 
apparent that there is a point along the utei-ine wall below wl’iich circumferential 
dilatation must occur in order for the baby to jiass, and above wliich the diameter 
is already great enough that no such further dilatation need occur. It is con- 
.sidered that this point marks the junction of the lower and upper uterine seg- 
ments. and that the level at which this point oecur.s in any given utenis is deter- 
mined only by the relationship between the size of the presenting part and its 
level in the uterine cavity. In accordance with thi.s thesis, one may define the 
lower uterine segment a.s the portion of the uterine musculature which must 
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length, at, which greater length the fiber manifests the same tension as it did 
jnior to contraction. ]\Iccystasis is considered as occurring in the lower segment 
during the first stage of labor, since, according to present understanding, this 
segment undergoes both circumferential dilatation and longitudinal elongation, 
together with progressive thinning. 

Before this theory may be modified, the inferences must be distinguished 
from the factual observations. The former may l)e deleted at will from any new 
hypothesis; the latter must necessarily be included and fully accounted for. 
The factual observations include the following : 

A. Prior to the onset of labor the lower uterine segment is often thinner 
than the upper. The transition between the two is often abrupt, and, at this 
stage or in normal unobstructed labor, it is known as the “physiologic retraction 
ring. ’ ’ 

B. The lower uterine segment becomes progressive!}' thinner as labor 
advances. 

C. The upper uterine segment becomes progressively thicker as labor 
advances. 

D. In both normal and obstructed labor, the junction of the upper and 
lower uterine segments is incrcasubgly distinct, and advances cephalad as labor 
continues. 

_E. In obstructed lalmr, uterine rupture occurs through the thinner lower 
uterine segment. 

To these well-known observations, one may now add the following : 

F. During the first half of pregnancy the point of junction of the upper 
and lower segments is not distinguishable. A physiologic retraction ring is not 
present until some time in the last half of pregnancy. 

G-. There is no intrinsic structural difference in tlie musculature of tlie 
upper and the. lower poles of the uterus above the level of the cervix. 

H. Study of the Ehesus uterus, which is similar in type to that of the 
hunmn being, indicates that the lower pole of the uterus shortens progressively 
during the first and second stages of labor. 

I. In normal labor, the lips of the cervix rise in the pelvis as dilatation 
proceeds. At full dilatation they reach the plane of the inlet, as is demonstrated 
by x-ray studies made with metal clips upon the anterior and posterior lips.® 

The hypotheses which may be deleted, since they are not based upon ol)serva- 
tion are the following: 

A. That the lower uterine segment takes its origin specifically from the 
isthnius uteri of Aschoff. Eecent work has shown that the istlimic segment is 
subject to much variation and cannot be considered as a discrete and clearly 
defined anatomic entity. If these observations are accepted, then the isthmic 
segment should be viewed as an indefinite, varialfie portion of the lower pole of 
the corporeal musculature; and one may not correctly assume that the lower 
segment comes specifically and solely from the isthmus uteri of Aschoff. 

B. That the lower uterine segment is a passive structure in labor. It has 
been shown that the musculature of the lower segment is anatomically similar 
to that of the upper segment, with Dvo exceptions which are considered as not 
relevant to this discussion (these are an abundance of sensory nerve endings in 
the lower pole of the uterus, and'also a greater amount of elastic tissue). Since 
the lower segment is a muscular structure, there is no reason to suppose that it 

i^ot contract to the best of its ability, just as does the upper segment. 
^Iso, the demonstration that this portion shortens in the Ehesus uterus during 
the first stage suggests that, indeed, it is quite as active as the upper portion 
ot the uterus. 
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lie overcome by tlie force of uterine contractions prilling against the now-tant 
uterine supports, these being the sites upon which the uterus gains its purchase. 
(]\Iengert° has shown that of these supports the transverse cervical ligaments 
are the most important, the pubocervieal fascia and the uterosaeral ligaments 
less so.) Further changes in the uterus are considered as being wholly dependent 
upon tire amount of effort which is expended by the uterus in overcoming tlie 




Kifr. 4. 


obstruction which is oficrccl. If the obstruction is negligible, one would expect 
the uterus to shorten a.s a whole and empty itself. If there is significant obstruc- 
tion to be overcome, however, such that adyanceinont with each contraction is 
disproportionate to the attempt at progre.ssivc shortening which occurs in the 
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undergo ciremnferential dilatation. It is considered that this differentiation 
may begin either in early labor, or in the uterine adjustments which immediately 
precede labor (Fig. 3). 

The Physiologic Behavior of the Lower Uterine Segment During Labor . — 

The evidence which is available suggests that braehystasis occurs not only 
in the upper uterine segment, but rather that it is a fundamental property of 
pregnant uterine muscle, occurring throughout the entire musculature. As'^this 
occurs in the lower segment proportionately to that in the upper, this area is 
necessarily dilated as it pulls up about the presenting part. j!^d thinning is a 
necessary accompaniment to this circumferential dilatation of the lower pole 
of the uterus. Longitudinal shortening of the lower uterine segment, with con- 
sequent dilatation and tliinniug, are considered to proceed gradually, progres- 
sively, from above downward, until ultimately the cervix itself is involved and 



Fig'. 2. — Same patient as Fig. 1. Late second stage. 


full dilatation of the cervix is reached. Given a normal circumstance, at this 
stage one &ds the upper uterine segment thickened by braehystasis, and also 
shortened in the same process; the lower uterine segment shortened by brachy- 
stasis but thinner because of circumferential dilatation; and the cervical lips 
at about the level of the inlet (Fig. 4). This stage is beautifull}’' shovni in East- 
wan’s recent sagittal section,^ illustrated in Fig. 6. 

, If at this time there were no obstruction whatever to the passage of the 
baby, delivery could be accomplished by gravity merely by placing the patient 
W the erect posture. Even in entirely normal labors, however, some moderate 
obstruction is offered by the maternal soft parts and the bony pelvis. This must 
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uterine muscle, it is apparent that certain uterine adjustments must result. If 
the cervix could be pulled higher in the pelvis mth successive pains, it is sug- 
gested tliat upper and lower segments would continue to shorten proportionately. 
However, smce the cervix can go no higher, being held by the taut uterine sup- 
ports, and since powerful hraehystatic contractions continue, it is evident that 
the weakest portion of the uterine musculature must give way. The weakest 
portion, as mentioned above, is the portion which has been excessively thinned 
Ijy circumferential dilatation. It is suggested that at this time only does elonga- 
tion occur in the lower uterine segment (Fig. 5), that is, in the presence of 
significant uterine effort in the second stage of labor in the face of obstruction, 
either relative or absolute. It is suggested further that the early phases of this 
elongation may be through a mccystatie mechanism, as defined above. If the 
disproportion is not overcome and labor continues, uterine rupture must neces- 
sarily occur through the elongating lower uterine segment. 

Summary 

The present concept of the lower uterine segment is briefly reviewed. Ee- 
vision of this concept is made necessary by certain recent work, the essential 
features of which are outlined. 

To conform to these observations, it is suggested that the inferior border of 
the lower uterine segment he placed at the fibromuscular junction of cervix udth 
corpus. It is considered that the superior border of the lower uterine segment 
occurs at the point along the uterine wall below which the uterus must dilate 
in order to allow the baby to pass. The lower uterine segment, therefore, is 
defined as the portion of the uterine musculature which must undergo circum- 
ferential dilatation during labor, its extent being dependent upon the size of 
the presenting part and its level in the uterine cavity. The available evidence 
suggests tliat brachystasis, with retraction, occurs in this segment just as it doe.s 
in the upper, and that thinning in the first stage of labor is due not to passive 
elongation, but rather to active shortening of the cup-shaped lower pole vuth 
dilatation as it is pulled up about the presenting part. 

It is believed that under normal circumstances, longitudinal elongation of 
tlie lower uterine segment occurs only during the second stage of labor when 
tlierc is significant obstruction to be overcome. 
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Discussion 

DE. FBEDEEICK II. FATJ..S. The work here pre.^entod must be considered as an attempt 
to explain the very infere.«ting clinical phenomena which appear in the pregnant uterus, espe- 
ci:illy in the region of its lower pole during pregnancy and labor. As pointed out by Dr. 
Danforth, the ki-xt word has not Iteen said previously and certainlj' not tonight. However, 
if wo do not talk about, .speculate on, and exj)erimentnlly observe the.se clinic.al phenomena^ 
ue never will advance our knowledge concerning them. 
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lias its origin in the last trimester of pregnane}* and may be of sufficient length to admit the 
passage of a baby through it at ce.=arean section, long before the end of pregnancy. Does 
this signify that the separation of the uterine corpms into upper and lower segments is a 
growth proce.cs, the accompaniment of the dc%-eloping pregnancy? Although the lower segment 
has some contractility, its motility in labor does not compare with the upper .•segment. Follow- 
ing the dern-ery of the baby at cesarean section, the walls of the lower sf'gum'iit remain flabby 
and thin whereas the upper segment promptly thickens. If the lower segment contracted 
actively in labor, would it not exhibit more muscular tone at this time? We hai'c assumed 
that the low cc.«arean section was carried out in the loivcr uterine segment. Is it probable 
that the incision extends into the cervix and tliat it is not limited to the lower uterine segment? 
One other clinical observation that troubles me is. tiie cfTacement of the cervix. As the internal 
os disappears and more and more of tJie cervical canal becomes obliterated, what effiect do 
these changes have on tlie lower uterine segment? These are a fe-.v of the question.? which 
this excellent presentation has raised in ray mind. Xo doubt further work will fit our clinical 
experiences into these new basic concepts. 

DE. A. C. IVY'. — Some of the remarks made by the discussers reminded me of the reason 
I became interested in the subject of the phv-siologv* of the uterus. Dr. Eudolph came to me 
many years ago and told me al>out a case of obliquity of the uterus, which indicated to me 
that the uterine musculature manifested physiologic properties and a coordination of parts 
analogous to the heart and stomach, and that certain motor abnornialitie.s must be due to a 
disturbance of the coordinating mechanism and contractility of the uterine musc'jlature. For 
example, when Dr. Falls mentioned the elongation of the softened lower pole of the uterus 
which he has observed, to me that can only be explained i)y a physiologic loss of tone in the 
lower portion of the uterine musculature which we commonly refer to as the lower uterine 
segment. The contraction of one half of the body of the uterus more vigorously than the 
other half will cause obliquity. 

Wlien one stops to consider the question, how is it possii)le for laijor to make any progress, 
for dilatation and eftacement and descent to occur without brachystasis. we are forced to the 
conclusion that brachystasis of the longitudinal mu.«culature is a sine qua non for these 
proces.«es. It simply has to occur, and there is no other way to explain progress. Thickening 
of the shortened muscle has to take place. 

As is true for all phj'siolojric fjroccsses, we should not expect the process of labor to be 
stereotyped. We should not expect it to occur exactly the same way every time. In order to 
obtain an acceptable view of the normal variations of the behavior of the uterus in labor, we 
need more evidence from frozen sections such as submitted more recently by Dr. Eastman. 
We need more information of the type submitted by Dr. Danforth. It is with evidence of 
this sort that we shall resolve in the course of lime the difierc-nces of opinion relative to the 
physiologic anatomy of the uterus in pregnancy and labor. 

I believe the evidence that has been assembled by Dr, Danforth emphasizes the fact 
that, prior to the development of the physiologic retraction ring, no one can put his finger 
on the wall of the uterus and state that this is the junction of the upper and lower segments. 
The concept of the junction submitted by Dr, Danforth provides a new way of defining the 
junction, I suspect, when all the evidence is in, we shall find that the junction and the 
physiologic retraction ring are identical. 

We need sucli evidence as follows to support the relationship of what we conceive to 
be the site of junction of the upper and lower segments and the anatomic internal os. tVhen 
the occasion arises that the uterus has been exposed and the physiologic retraction ring has 
been seen and measured, some nonabsorbable, preferably opaque material should be inserted 
so as to label the retraction ring, preferably at three points, right, left, and anteriorly. Then, 
if. on making an x-ray or an anatomic examination, it is found that the nonabsorbable material 
is located at the level of the anatomic internal os, the question would be settled. It would be 
l>etter, of course, if a case were at hand in whicli later a hysterectomy would be indicated so 
that the specimen could be examined anatomically. We have such evidence for the monke.v 
and there is no good reason why the uterus of the monkey should differ significantly from 
the human uterus. 
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I tliink ^ye Avill all agree with the writers that the lower uterine segment cannot be a 
passive structure as has been contended by some. Wliere else in nature are found muscle cells 
that do not contract? One cannot argue from this^ however, that it is the contractions of the 
lower uterine segment fibers that are the principal factors in 'the dilatation of the cervix and 
its upward retraction. The downward push of the uterus on the presenting part would seem 
to be more logical explanation, causing a wedge like opening of the cervix and lower fibers 
of the lower uterine segment. There is a small but very important group of cases for this 
discussion, in wliich the fibers of the lower uterine segment are elongated to such an extent 
that the clinical appearance leads one to believe that the woman has a full bladder. The first 
time I saw this phenomenon in a woman in labor I was curious as to the behavior of this part 
of the uterus after the pains became sti'ong. Fearing rupture, I stayed in continuous attend- 
ance on the case. Labor progressed in a perfectly normal manner and spontaneous delivery 
resulted. There was no tenderness of the lower uterine segment, in spite of the obvious 
elongation of its fibers and the height of the ring marking the junction of the lower and 
upper uterine segments, and no other clinical sign of tlireatened rupture of the uterus. 

Another clinical Tact that I should like to point out is the difference between the ring 
at the junction of the upper and lower uterine segment and the muscle either above or below 
during labor. The best way to appreciate this is to put one’s hand into a uterus that is con- 
tracting in a case of dystocia. Wlren the hand is in the lower uterine segment there is verj' 
little compression. When an attempt is made to pass the constriction ring, the muscle is 
found to bo in continuous tetanic spasm and as hard as a steel band. Above this, the uterine 
muscle is contracting and relaxing rhythmically but futilely because of spasm of the ring. 
Here, then, is a continuous spasm of one part of the upper uterine segment and a contraction 
and relaxation of another part. 

I am not convinced of the appearance of brachystasis during labor. If this were so, 
then there would be a continuous thickening of the whole upper uterine segment during labor. 
In doing a number of classical cesarean sections, I have not been impressed by the fact that 
the upper uterine segments of those in labor were thicker than those not in labor, even when 
the operation was done under local anesthesia, wliich would obviate the possibility of the 
anesthetic agent’s causing secondary relaxation of the brachystasic contraction. 

We have a specimen confirming Dr. Danforth’s observation that the lower uterine seg- 
ment does not form until the latter months of pregnancy. I removed a five months’ pregnant 
uterus in a girl with active tuberculosis at the insistence of the medical department because 
of a rapidly progressive pulmonary tuberculosis. I hardened this specimen in formalin before 
opening and measured the thiclcness of the uterine wall. There was no contraction ring noted 
and very little difference behveen the upper and lower uterine segments. 

DR. M. EDWARD DAVIS. — The derivation and the physiologic behavior of the lower 
uterine segment has been of more than academic interest for very many years. The changes 
incidental to the development of the uterus for parturition are of fundamental importance in 
order to understand the mechanism of labor and delivery. However, as the authors point out, 
there is considerable difference of opinion concerning these basic changes. 

The uterus must differentiate into three distinct parts in order that delivery can be 
accomplished. The long, closed cervix must be slowly converted into a thin-walled passageway 
which connects the corpus and the vagina and plays a passive role during labor. The structure 
of the cervix lends itself to this role, for, as Danforth has pointed out in a previous com- 
munication, it consists of fibrous tissue ivithout muscle cells. 

The corpus of the uterus is differentiated into an upper and a lower segment. The 
upper segment with its thick muscular wall is the actively motile portion. It provides the 
activity necessary to alter the loiver segment as well as to convert the cervix into a passive 
oanal^ by the process of effacement and dilatation. The low'er segment, largely muscular but 
containing much elastic tissue, has a fixed inferior border at the fibromuscular junction with 
1 0 cervix and corpus. Its superior border, however, varies considerably, depending on many 
actors such as the length of the pregnancy, the parity of the patient, the length of labor, 
le degree of obstruction to be overcome, and the size of the baby. It must likewise provide 
sufficient room to allow the baby to pass tlirougli its lumen. 

This concept presented by the authors is supported by much sound experimental data, 
on ever, many clinical observations must be reconciled ^vith it. The lower uterine segment 
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(From the Department of Obstetrics and Gynccolopy, Cumberland Hospital, Brooklyn, N. 3 "'., 
and the Department of Embryoloyy, (kirmyie Institution of JVashington, Baltimore, Md.) 

O VARIAN spiral arteries, long J'orgotlen after llieir original clescj-iption in 
the literature, have l)een rediscovered recently, and much conceming their 
nature and functions has been Jearnedd Instances may be cited from medical 
history illustrating a cycle of initial diseovciy of a fact, its passing into oblivion, 
and rediscovery at a later date. The latter may occur at a favorable time when 
newer data are available in allied branches of science sufficient to give the 
original observation an important meaning. One such example is that of the 
discovery of William Hunter in 1774- of the spiral arterioles in the human 
endometrium. In 1936, these were rediscovered by Daron" in the monkey, 
Macacus rhesus. By this time, knowledge of the physiology of the uterus was 
sufficiently advanced so that certain functions could be ascribed to endometrial 
spiral arterioles. A rather similar situatioii exists with ]’espcct to the spiral 
arteries in the ovary. 

Farre^ first made mention of spiral arteries in the human ovary in 1858. 
His description is most accurate but limited in scope, and the illustration in his 
article of their location and distribution in the ovary is inadequate. Belou® in 
1934 presented stereoscopic radiographs of spiral-like arteries in the human 
ovary, and referred to them as balls of helical ve.ssels. In 1947, it was observed^ 
in the ovaiy of the rabbit that the arterial branches in the hilus of the ovary 
are spirals of gradually diminishing diameter. These lie along the length of the 
hilus of the ovary. In further studies,''"® it was shown that adaptive alterations 
occur in the spiral arteries when the ovary changes in size. When the size of 
the ovary was increased by injection of chorionic gonadotrophin into the rabbit, 
the helical spirals became extended, usually in an even, orderly fashion. In this 
way, they became adapted to the enlarged ovary. In addition to extension, 
lateral flattening of the coils also occurred. The effect is transient, since re- 
gression occurred following, a decrease in ovarian size as stimulated follicles 
became ati’etie. Spiral configuration is restored largely by the sixth day follow- 
ing intravenous injection of the gonadotrophin, although flattening of the coil 
lasted as late as the ninth day. This is the effect of normal ovulation and 
luteinization. When corpus hemorrhagicum cysts occurred in the rabbit ovaries 
following injection of chorionic gonadotrophin, distortion of localized portions 
of the spiral artery was obseiwed in the vicinity of these cj'sts. It was suggested 
that distortion of the spiral artery might contribute to cystic development 
through the mechanism of altered local hemod.^mamic relations in the ovary 
during the active growth phase of the follicle under stimulation of the gonado- 
trophins. This observation of an association between distortion and cysts sug- 
gested that spiral arteries in the ovaiy normally serve to regulate the local blood 
pressure Avithin the ovary. 

•Presented at a meeting of the Brooklyn Gynecological Society, April 2, 1948. 
tAlded by grant from the Kate Lubin Research h'oundation, Inc. 
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Tho upper and lower segments of the uterus are phj’siologic as well as anatomic part.s 
of the uterus. The fact is, the lower segment is not passive, as Dr. Palls properly emphasizeil. 
It is contracted, or, in other words, resists stretch; and if it were not contracted it would not 
resist stretch and it would, balloon out. Even though the lower segment is an active segment, 
it is relatively passive when compared to the upper segment. The musculature of both seg- 
ments contracts and manifests changes in length and tension. 

DR. LOUIS RUDOLPH. — ^It is rather unfortunate that the word “ring” was ever 
added to this junction. The second stage frozen section of Braune shows a definite ring. The 
second stage sections of Chiara show a tapering of the thickened upper segment into tlie 
thinned lower segment. The junction of the upper and the lower uterine segments l.s 
just a tapering of one segment into the other in the region of the fixed anterior uterine peri- 
toneum. Some years tgo I wrote to one hundred and four leading obstetricians, inquiring if 
they had seen or felt a ring during the performance of cesarean section. The answers were 
in the negative. 

The brachystasis is manifested mainly in the fundus uteri of the upper uterine segment 
and then tapers downwards into the lower uterine segment. According to Ascholf the junction 
of tlio upper and the lower uterine segments, or the pliysiologic retraction ring, is in tiie 
region of the anatomic internal os. An intrauterine examination after the delivery of the 
placenta presents a firm thickened upper segment and a flaccid lower segment, the junction 
of wliich is abrupt, due to the 3 to 4 cm. thickening of the upper segment and a thinned lower 
segment which is about 1 cm. thick. This junction is not a ring, but, as Barbour described 
it, a ledge, ridge, or a rim between the two segments. 

Tlie next point I want to dwell upon is the cervix. Dr. Davis still has tlie idea tliat the 
cervix is opened or dilated purely by the mechanical factor of the upper uterine segment 
which pushes the presenting part through tho cervix. If we study parturition in the dog, we 
liavo a beautiful example of what nature does. "With the fingers in the cervix after a pup is 
bom, the cervix remains relaxed until the next pup descends to dilate the cervix. TIic cervix 
is left relaxed for the oncoming pup. 

Dr. Danforth has presented definite evidence of the fibrous nature of tho cervix will) 
muscular tissue in the main of 10 to 15 per cent, which I can substantiate. Recently we 
studied 40 postpartum patients to determine the return of normal topography of the cervix. 
Immediately after the delivery the cervix is thin, except the anterior lip wliicli i.s about 4 to 
0 cm. thick. On the third or fourth postpartum day, the postpartum cervix returns to its 
normal topography. Is this return due to fibrous tissue readjustment or do the small mu.scle 
elements play a role in its return to normal? 

Does the fibrous tissue have a function? What is the physiology of the fibrous tissue? 
We know clinically that the “obstetric” internal os and the external os have a spliinctcric 
function during a Braxton Hicks version and during the delivery of the fetal head in a 
hreech labor. What is this phy.siology of the spasmodic condition of the “ob.'^tetric” in- 
ternal os and the external os in view of the fact that the cervix is nearly wholly fibrous? 
Hie question is, liow much muscle tissue is necessary in the fibrous cervix for spliinctcric 
property? 

When we think of brachytasis of the upper uterine segment, we must realize lliat the 
circular mecystasis or dilatation of the cervix is coordinated to anatomic changes of the 
upper uterine segment by brachystasis. 

DR. DANFORTH (Closing). — jMay I emphasize again that the thesis which wo have 
presented is an attempt to outline what w-ould happen if labor were to proceed in an en- 
tirely “normal manner”? However, it is questionable whether any of us has ever .“cen such 
a labor, and if we did see one in the future, whether we should recognize it as such. In 
ansner to Dr. Rudolph’s question concerning the amount of muscle which is necessary fur 
'P.incteric function: in occasional cervices which are examined histologically with con- 

Ftains, small accumulations of muscle tissue are found which conceivably might be 
^-p.ible of functioning as a sphincter. In the majority of cervices, however, muscle tissue 
^^''^'^uiely sparse, amounting to perhaps 10 or 15 per cent of the total cervical tissue, 
u is diffusely scattered; it would seem extrcraelv difficult to ascribe .sphincteric possi- 
to this muscle. 
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the secondary arterial brandies are the smallest arteries demonstrated. h'’rom 
these the small arterioles and eventually the capillaries arise. These tertiary 
vessels regularly show the greatest spiralling. 

Spiralling in all branches, but particularly in the tertiary vo.ssels, occurs in 
the form of a helix with a gradually diminishing diameter. Jt proceeds in a 
counter-clockwise direction as originally observed in the rabbit.’ The tightne.ss 
or compactness of the spiral is influenced by the presence or absence of pathology, 
by the presence of cysts, large Graafian follicles or corpora lutea, by the meno- 
pause, and apparently also by engorgement of the venous system of the ovaiy. 

Evidence that an extension of the spirals arid some flattening of the ovarian 
spiral arteries occurs in relation to the presence of localized structures within 
the ovary_ (follicles, corpora lutea, and cysts) has been observed, and will bo 
described in a future publication. 

In rabbits an orderly secpiencc of extension and regression of the spiral 
arteries was demonstrated following injection of gonadotrophins.'- ’ This, of 
course, could riot be done in the human beings. ^ 



Fig. 4, — ^An injection-corrosion preparation of the veins in the ovary from a regularly 
menstruating subject. ' A 39-yoar-old woman, para ii. gravida ii. with past history of hyper- 
tension and kidney disease. Blood pressure 170/100. Postmoi'tem soecimen Ovarian vein 
Injected. Note especially the venous configuration, the pampiniform plexus, the tortuosity, ir- 
regularity, flattening, anastomosis and the absence of spiralling. Compare with arterial casts 
and with Fig. 5. Observe how difference in thickness and density of the plexus may affect 
crowding of arteries (x8). 

Abnorynal Adult Ovary . — Early in this work an arterial east of a 53-year- 
old woman with diabetes, nephritis, and hypertension of many years’ .standing 
was obtained. The patient had not menstruated since 1943. It was remarkable 
to observe the unusual appearance of the arterial branches coming off the main 
ovarian artery. These were observed to be sparse, broadly-spaced, thin, and 
shortened. In fact, the vessels appeared to indicate marked inactivitj^, as com- 
pared to the luxuriant branching noted in ovaries of a younger group of patients 
ill the reproductive period of life (Pig. 1). These branches were bung close to 
the main ovarian artery. There was only a slight amount of spiralling present 
(compare Pigs. 1 and 3). 

A similar configuration to the above was noted in three other specimens (see 
Pig 6) The patients from whom these preparations were made had in common : 
(l)'age- they were in the fifth decade of life or over; (2) hypertension; (3) 
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In the present work, the patterns and distribution of the ovarian spiral 
arteries in the human ovary were studied in order to ascertain tlie extent to 
which the conditions observed in the rabbit apply to the human. Following 
a modification of the technique originally employed, surgical and postmortem 
specimens of human ovaries were injected with vinylite plastic (vinyl acetate), 
and the vascular tree was subsequently isolated following the use of a corrosion 
bath.® 


Technique 

An 18-gauge hypodermic needle with blunted tip was inserted into the 
vessel to be injected. In some cases injection was made through the ovarian 
artery, and in others the uterine arteries were used. Equally good casts were 
obtained either waj' because of the free iiioseulation to wliich Parre refers, whicli 
cxiste. between the uterine and ovarian arteries.^ The other arterial stump, 
uterine or ovarian, as the case might be, was clamped. In infant and fetal 
.specimens, injection was made by way of the lower aorta. The tissues around 
the vessel were tied securely with a ligature. 

A small amount of acetone was injected in order to prevent a premature 
liardening of the plastic. Colored vinylite solution was then injected as rapidfy 
as possible. A time interval of fifteen minutes was permitted to elapse so that 
adequate hardening could take place. Following this the injected ovary was 
trimmed away from the surrounding tissue and placed in a corrosion batli, whicli 
consisted of 500 c.c. of water, 5 c.c. of hydrochloric acid, and one-fourth to one- 
half teaspoonful of pepsin. This bath was incubated at 37° C. The vascular 
casts were digested free of tissue in ten to fifteen days. In preparations from 
the fetus, however, only twenty-four hours were required for complete digestion 
to take place. Small adherent bits of tissue were readily washed away from the 
cast under a gentle stream of tap water or by careful rotation in a beaker of 
water. Thus far, sixty sets of ovaries have been prepared and carefull}’- studied. 

Results 

Normal Adult Ovary . — The main ovarian artery as it courses in the hilus 
of the ovary is noted to be undulant, tortuous, with a degree of flattening. In 
only one case was there a regularly formed spiral for a short distance (Fig. 1). 
The branches of the main ovarian artery proceed from the hilus into the ovary 
in a parallel manner reminiscent of the teeth of a rake (Pig. 2). In an actively 
functioning ovaiy, or one containing many structures, sucli as cj'sts or corpora 
lutea, this configuration may seem obscure, but close examination reveals its 
presence. The basic pattern is best seen in inactive ovaries or in those less 
active or those beginning to undergo involution. In such cases the branching is 
not so profuse and hence does not confuse the appearance of the basic arterial 
pattern (compare Pigs. 2 and 3). 

Primary, secondary, and tertiary branches are noted arising from the main 
artery in the hilus. The primary trunks are usually tortuous or undulant witli 
an occasional spiral. They are also usually flattened. The degree of crowding 
together among the various branches is dependent upon the presence and size 
of specialized structures in the ovary, such as cysts and corpora lutea. The 
space is also affected by the altered activity of the ovary, as in the menopause, 
and probably also by the size of the underlying veins in the pampiniform plexus 
(Pigs. 1, 3, 4, and 5). Arising from the primary trunks are the secondary 
branches. These are smaller in diameter and show essentially the same charac- 
teristics as found in the primary branches. However, a greater tcndcn^' to 
spiralling is noted in the smaller vessels. Tlie tertiary branches arising from 
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Fig. 5. — Injection-corrosion preparation of the venous network from a patient witli a his- 
wry of menometrorrhagia and fibroid uterus. Subject was a 34-year-old multiparous woman, 
^lood pressure 130/80. Total hysterectomy and bilateral salpingo-oophorectomy. Uterine vein 
injected. Compare with Fig. 4 (x2). 



Eig, 6. — Injection-corrosion preparation of the arterial pattern in a 47-year-old 

SIX years past the menopause with history of chronic alcoholism and carcmon^ oi 
Blood pressure 160/90. Postmortem specimen. Uterine arteries 
^re with Fig. 1, since both are casts from postmenopausal women, and both 
inactivity. Arterial branches are sparse, thin, widely separated, small, and \eri slight j 
spiralled. See Table I, A, no. 28 (x2). 
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Ovaries were obtained from two otlier patients witli liypertension (Table 
I, C, nos. 16 and 30) but not past tlie menopause. Tlieir ovai-ies were not gros.sly 
sclerotic. These patients were lielow tlie fiftli decade in age. O’lie arterial easts 
from these ovaries reveal a relatively luxuriant and profuse appearance of the 
arterial branches (see Fig. 7). 

Three patients are presented who were nonliypcrtensive and nonmenopausal 
(Table I, D, nos. IS, 39, 40, 41). Their ovaries were gro.ss]y sclerotic. These, 
too, showed an active or more i3rofu.se growtli of artcj-ial brandies (see Fig. 8). 

Although these data are few, they .suggest that sparse, .small, thin, and 
widely spaced arterial branching of the primaiy, secondary, and tcrliaiy ovarian 
arteries (Figs. 1 and 6) are related to the menopause. Tliis conclusion suggests 
that to the known trophic activities of estrogens we may now add also that of 
growth and development of the primary, seeondaiy, and tertiary branches of the 
ovarian artery. Case number 23 in Table I, B and Fig. 2 suggests an ovarian vas- 
cular system that has not reached the end point of vascular involution represented 
by Figs. 1 and 6. The degree of involution is not complete. It may be that this 
patient had some extraovarian source of estrogenic stimulation. In fact, hyper- 
plasia of the endometrium has been found in patients with long-.standing meno- 
pause long after proved cessation of ovarian activity. It has been .suggested that 
the adrenal cortex may have an estrogenic function after the ovary ceases its 
activity.^-'* The gross appearance of small sclerotic ovaries does not neeassarily, 
therefore, portray quiescent vascular structures within the ovary. 

Fetal and Neonatal Ovary . — The arterial cast from the ovary of a seven- 
month premature infant is shown in Pig. 9. In this, a slight degree of spiralling 
can be observed. In addition, preparations have been made from five other full- 
term and infant ovaries. The data are most interesting when tabulated in a 
chronological fashion, as in Table II. 


Table H. Configurations of Ovarian Arteries in Premature and Infant Ovaries 


NO. 

1 age 

1 GROSS OVARIES | 

ARTERIAL CONFIGURATION 

31 

Premature — 7 month 

Normal 

Slight spiralling 

44 

Full terra — stillborn 

Normal 

Slight spiralling 

36 

Full term — 7 hr. 

Normal 

Slight spiralling 

47 

Full term — 9 days 

Normal 

Excellent spiralling and more 
profuse branching 

43 

Full term — 3 mo. 

Two small atretic follicu- 
lar cysts — left ovary 

No spiralling 

59 

Full term — 4t^ mo. 

Polycystic 

Some spiralling with evidence of 
“paying-out" and manj' 
straightened arterial branches 


Prom the seventh month of gestation until a short time after birth, growth 
and development of this vascular pattern in aU specimens may be noted. This 
ranges from a slight degree of spiralling to excellent spiralling of the primary, 
secondary, and tertiary ovarian arteries. At three months of age, however, 
there is no trace of spiralling. At four and one-half months, some extended 
spirals may be seen and there are many straightened arteries in all branches. 

The presence of cysts in infant ovaries and their relationship to arterial 
spiralling will be prasented more fully in a future publication. It would seem, 
however, that the presence of spiralling, and its regression in fetal and infant 
ovaries, is dependent on a maternal hormonal influence. Maternal liormones 
have been recognized in the past as being an influential factor in newborn breast 
enlargement, lactation, endometrial bleeding and vaginal hypertroph 3 ^ In the 
latter case, desquamation begins in forty-eight to sixty hours post partum and 
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mpiionaiise • and (4) gross appearance of sclerotic ovaries. By grossly sclerotic 
n ^ which the ovaries are small, white, hard, and 

ruaose Thev have a gross appearance ivhich is indicative of inactive, oi seni e 
oSis’. Table I, A, nos. 12, 28, 32, 37, demonstrate in a comparative form all 

pertinent history with respect to these cases. 

Pig 9 —Injection-corrosion preparation of ovarian lowe'r "aortL^*^ Calt 

ovarian area. See 

Table II. Stereoscopic view (x3). 



I riROSS OVAKIES 1 eI^DOMETRIUM ^ 


NO. 


AGE 


BI-iOOD PRESSURE 1 


L.M.P. 


A. Subjects hypertensive and postmenopausal 

12 53 210/112 1943 

28 47 160/ 90 1941 

09 70 212/ 55 Many years 

fe 51 160/ 96 1940 

B. Subject nonhypertensive ; recent menopause 

23 54 136/ 60 194o 

C. Subjects hypertensive and premenopausal 

Ifi 42 170/100 Sept. 194/ 

30 43 170/100 ' 

D. Subjects nonliuperleusiue and premertapansal 

1 R 42 120/ 80 Menometi Gi- 
ro rliagia 

t ' 153^65 


Sclerotic 

Sclerotic 

Sclerotic 

Sclerotic 


Atrophic 


Sclerotic Proliferative 


Cystic 

Cystic 


Sclerotic 

Sclerotic 

Sclerotic 


Early secretory 


Proliferative 
Early secretory 


»Nos. 39 and 4 0 were specimens from same patient. oirnilar type oi‘ 

Ovaries from another were also studied. TWs 

history and clinical findings as the ° ^pertensive, and her menop ■ 
patient differed, however, in that she sliowed proliferative Ugly 

was more recent. The endoraetriiin shows branches that are 

east of her ovarian arteries, sho^vn those seen in more activ 

smaller, thinner, and more widely spaced than tnose 

(Pigs. 7 and 8). 
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Observation of the venous vascular tree shows com])]e{ely different cliarac- 
teristics when compared to the arteries. 

Acknowledgment is hereby made lo Ua‘. Silik li. Polaycs for lii.s lund assi.sfance in mak- 
ing specimens and facilities available for this study. tVe are also indebted to ^Ir, Chester 
F. Eeathcr, photographer in the Department of Embi'yology, Carnegie Institution of Wa.“h- 
ington, for his excellent photographs of (he injcction-corro.“ion casts of the ovarian blood 
.vessels. 
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Discussion 

DR. S. R. M. REYNOLDS. — The essential features of Dr. Delson 's work are twofold. 
He has, first, analyzed the normal vascular patterns of the human ovary and shown the homologv’ 
of parts between these and the simpler structures found in the nibbit ovary. Second, he has 
shown that the coils of tho ovarian spiral arteries depend upon estrogens for their growth, 
development and maintenance. This is clearly a factor of some consequence to the gpiecolo^st 
who must understand how to deal with the problem of primary' amenorrhea, if there are no 
other signs of hypopituitarism. I think that Dr. Delson did not emphasize the point suf- 
ficiently that the evidence is clear that in those instances in which no estrogen has been pro- 
duced, long after the menopause, there arc few or no spiral vessels. The condition is not 
related to either hypopituitarism or sclero.sis. This is highly significant, and it may well 
have an important meaning in tho cases of amenorrheic females IS or 19 j-ears of age 
with no evidence of anterior pituitary gonadotrophic secretion. It may mean that estrogen 
is needed as a stimulus for the blood vessels of the ovary. And if this premise is correct, 
maturity is in part the result of the gonadotrophic hormone acting through the ovarian 
cortex, stimulating growth, and building up an adequate ovarian vasculature over the j-ears 
until there is full maturity of the ovary. 

It is of interest to the morphologist that estrogens liave this particular trophic action 
upon the coiled vessels of the ovary. They have an exactly similar action upon the coiled 
arterioles of the uterus. Okkels and Engle observed ten years ago that with complete estrogen 
deprivation only part of the uterine spiral arterioles degenerate, namelj-, the spiral arterioles 
of the endometrium. What there is in common, histologically speaking, between these vessels 
of the ovary and the uterus remains to be established. 

Dr. Delson stated that one of the functions served by the ovarian spiral vessels is the 
lowering of the blood pressure within the ovarj'. That is a very handy method of controlling 
tho local circulation because the ovaries are more or less closely attached to the uterus in its 
outer part, and when the uterus is pregnant the ovaries become displaced with the uterus. 
Isn’t it a convenient mechanism that moves the regulator of local blood pressure with the 
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complete, infantile atrophy appears at the end of the first three weeks of post- 
natal life. Seventy-five per cent of infants will lactate until three to four months 
of age.^° 

Scammon,^^ investigating the subject of uterine growth, observed that the 
fetal uterus grows uniformly until the seventh month of intrauterine life. xVfter 
this period, an acceleration in the rale of uterine growth occurs. He suggested 
that “growth of the uterus in the latter fetal months consists of a substrate of 
tj-pical fetal growth plus a secondary grovi.li increment, which presumably is 
due to an extra stimulus furnished b,y a hormone of placental or possibly ovarian 
origin. After birth, the organ loses this secondary increment but retains that, 
resulting from the early fetal growth rate.” 'Within a few days after birth, the 
uterus diminishes in size. However, a fortnight after birth the uterus is the 
size of that noted in 11-year-old females.^- 

From the evidence presented in Table II, and keeping the above discussion 
in mind, it is .suggested that maternal hormones maj’’ stimulate the development 
of spiralling and branching of the primary, secondary’- and tertiarj' arteries 
in the ovary beginning late in fetal life. The action is most marked about one 
week after birth. Regression takes place over a period of several months after 
the maternal influence is withdravm by parturition. 

Ovarian Veins . — The easts of ovarian veins are quite different morpho- 
logically from those obtained from the arterial system and can be easily 
identified. We have confirmed Parre that the veins of the ovarj^ drain into a 
pampiniform plexis"* in the hilar area. They are large, irregularly tortuous, 
markedl}’- flattened, and often appear matted (compare Pigs. 4, 5). The various 
branches anastomose vdth each other very frequently. This contrasts with the 
ovarian arteries which show no emdence of vascular anastomoses. Within the 
substance of the ovary, the veins end in small, straight channels that are never 
spiralled. Occasionally small, pouch-like protuberances were noted in larger 
branches in the vicinity of the hilus. Sometimes a beading maj’- be noted in the 
medium veins that may be mi.staken for spiralling on superficial examination. 

Summary 

A study of vascular patterns in the human ovary has been presented. 

The vascular S 5 '’stem in the human ovary is more complex than that ol’ 
the rabbit. However, it shows helical spiralling with gradual diminishing 
diameters in the branches of the main ovarian artery. The function of spiralling 
in the ovarian branches of the arterial system are (1) adaptation of the vascula- 
ture to ovarian growth, and (2) to provide a mechanism for the reduction and 
regulation within the ovary of blood pressure. 

A relationship exists between arlerial spiral distortion resulting from 
ovarian cysts, corpora lutca, and the arrangement of the ovarian veins. 

Characteristics of the ovarian artery and its branches have been described. 

The relation of the condition of the vessels to ovarian activity and inactivity 
have been discussed. 

It is suggested that there is a relation between growth and development of 
ovarian arterial branches and estrogenic activity in the adult. 

Evidence is presented to show that branching of the arteries in the ovary 
from late fetal life to shortly after birth is under the influence of maternal 

hormones. 



A SURVEY OF FUNCTIONAL UTERINE BLEEDING WITH SPECIAL 
REFERENCE 'TO PROGESTEROGEN THERAPY 

G. E. Seegar Jones, M.D., and R. AV, TeIjInde, Baltimore, jMd. 

(From the Department of Gynceology, Johns Jlophins Hospital and University) 

F unctional tilerine Weeding is a major proWem in gyneeology, as it fre- 
quently occurs in young individuals and causes sueli severe symptoms that 
treatment is imperative. Yet, by definition, Ihe uterus is normal. Uiidei’ these 
conditions, radical therapy such as liyslereclomy or irradiation for the control 
of bleeding is to be avoided if possible. 

It has long been recognized that the endometrial pattern of functional 
uterine bleeding is not uniform. Consequently, the response to therapy might 
also vary, depending upon the associated endometrial iiattern. 

AVith this in mind, an effort has been made to analyze eases of functional 
uterine bleeding seen in the gynecologic out-patient department at the Johns 
Hopkins Hospital, to determine tlie relatioirship between the endometrial pat- 
tern and the response to therapy. 

Method of Case-Handling 

Patients having functional uterine bleeding were subjected to an initial 
curettage. This procedure served the dual purpose of establishing the diagno- 
sis and instituting the simplest form of therapy. There has been a satisfactory 
response in approximately 42 per cent of all cases treated in this clinic by a 
single curettage.’- Only if abnormal bleeding recurred, was a case referred to 
the functional bleeding clinic for special consideration. 

In 1942, the authors reported the results of progesterogen therapy in cases 
of functional uterine bleeding associated with endometrial hyperplasia.’ The 
present study extends to all types of endometrial patterns, but the method of 
therapy has remained essential^ unchanged. An initial dose of 30 mg. of 
pregneninolone^' a day Avas given orally for seven days. Therapy usually fol- 
lowed a suction curettage, as all patients were bleeding abnormally when 
treatment Avas begun. The Novak suction curette is preferred because, although 
it requires a slightly more complicated apparatus, it is more versatile in its use. 
AVith the continuous type of suction, rather than a plunger type, a discrete 
biopsy can be obtained or a fairly thorough curettement performed if desired. 
The initiation of therapy could not be related to any specific time of the cycle as 
the patients Avere not having cyclic bleeding. TAventy-eight days after the first 
progesterogen therapy, the second course of seven daj’s of medication Avas be- 
gun, using the same dosage. The third therapeutic cycle Avas given for from 
five to seven days beginning tAventy-ohe days after the onset of bleeding fol- 
loAA'ing the second course of progesterogen therapy. If, during the second and 
third months of therapy, the therapeutic response Avas satisfactory, that is, if 
the bleeding began Avithin five days of cessation of therapy and lasted no longer 
than seven days, medication Avas discontinued. The patients Avere carefully 
watched during the next fcAV months, and if excessive or prolonged bleeding 
recurred, therapy Avas resumed. 

♦Progestoral (Roche-Organon, Inc., Nutley, N. J.) 
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ovary as it moves? In the rabbit, I have measured blood pressure in the ovarian artery 
about a centimeter or two aw'ay from the ovary. The necessity for lowering of the blood 
pressure within the ovary is shown by the fact that the blood pressure in the ovarian artery 
is about 30 to 50 per cent that in the car-otid arteiy. The necessity exists, therefore, for lower- 
ing rapidly the blood pressure in the ovary to near the level of the effective osmotic blood 
pressure in the plasma. 

The effect of ovarian growth following gonadotrophic stimulation of the rabbit ovary 
shows that there is normally an even extension of the coiled artery. The effect is maximal 
at seventy-two hours after the injection of gonadotrophins, and over the next six days (as 
many stimulated Graafian follicles become atretic) the coil recovers. 

In the rabbit the pattern is simple. However, Dr. Delson has seen that the same thing is 
occurring in the human ovarj’ many times over since there are many more vessels. If we did 
not have the rabbit ovarj' as a basis of primary information, I doubt that we could under- 
stand the situation in the human, since the vasculature is so complex. 

If cysts result from the injection of gonadotrophins, there is extreme distortion of the 
spiral arteries. The cysts are in the vicinity or, just distal to, the area of distortion. 

The physiologic story that has been elaborated is opening up a new field of under- 
standing of the relationship between the arteries and the flow of blood. In other words, if 
the latter is abnormal when follicles are growing rapidly cj-sts develop; if it is not abnormal 
they do not. There is reason to believe that hormonal stimulation produces generalized 
follicular growth; this normally gives rise to even extension of the spiral arteries. If the 
amount of follicular growth is excessive in some region of the ovary, then distortion of the 
spiral artery results, and with disorientation of the local hemodynamic relations, extreme 
swelling of the growing follicle ensues. I believe that this work of Dr. Delson^’s may open 
up a new chapter for the pathologist who is interested in interpreting the various kinds of 
ovarian pathologj' that he sees in the ovaries. 

Dr. Delson’s work shows, I believe, that these simple lesions which are so easily seen 
in the rabbit occur in the human being as well. However, instead of a single coiled vessel, 
there are numerous coiled vessels, and these offer multiple chances for localized ovarian 
dysfunction. The gynecologic pathologists will, I believe, tell us much concerning this un- 
written chapter of gjmecology. 
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with those reported by Jones in 3938,® but the out-putient department statistics 
vary somewhat. This variation probably reflects the fact that the criteria for 
the diagnosis of chronic endometritis during the year 3940 were apparently 
more liberal than in other years. 

In both the out-patient department and the special clinic, endometrial hyper- 
plasia comprised the largest group of cases on the basis of the original curettage, 
this being 69 cases, or 66 per cent of the special clinic group. To substantiate 
further the feeling that severe functional bleeding is most, commonly associated 
with the pattern of endometrial hyperplasia, it is noted that, during the years 
1940 and 1945, 54 per cent of the patients Avith endometrial hyperplasia seen 
ill the general dispensary iverc referred to the special clinic, while only 10 
per cent of those showing interval non-secret ory endometrium and no ajipre- 
ciable pei’centage of the other endometrial tyjics ivas referred. 

The majority of patients in the special clinic gronji had been curetted for 
recurrences on numerous occasions. The results of study of the total 234 curet- 
tages performed on the 104 patients have been tabulated in Table III. In ap- 
proximately 37 per cent of eases, the histologic picture changed in successive 
curettings from the same patient. The main variation, however, was between 
hyperplasia and interval nonseeretory endometrium (Table IV) , It is significant 
that, in the present series at least, hyperplastic or nonseeretory endometrium 
never varied with a secretory pattern while the patients ivere having symptoms. 
Curettings taken to evaluate therapy when patients were asymptomatic have not 
been included, klany were secretory immediately after progesterogen therapy 
(Fig. 1) . Only two curettements were made on patients who Avere having regular 
menses from six to eight months after therapy. Both shoAved secretoiy en- 
dometrium (Fig. 2). 

The variations of pattern found in the secretory group corresponded to the 
menstrual dates except in the one instance of chronic endometritis. This 
curettage Avas done on a patient Avith thrombocytopenic purpura Avho had been 
bleeding profusely nine days. 

Results of Therapy According to Endometrial Patterns 

Endometrial Hupcrplasia. — Sixty-nine of the 304 special clinic patients 
shoAA^ed endometrial hyperplasia at the initial curettage. Forty -four, or 64 per 
cent, shoAved an unchanging hyperplastic pattern on every subsequent curettage, 
Avhile 25, or 36 per cent, shoAved some A'ariation (Table III). By far the most 
common histologic variation Avas betAA'cen hyperplastic and interAml nonsecretoiy 
endometrium. Several patients shoAved three different types of endometrial pat- 
terns on successive curettements during the seven-year period (Table IV). 


Table III. Change in Endoaietkial Patterns Found in .\ Study of 2o4 Repeated 
Curettages on 104 Special Clinic Patients 


ENDOMETRIAL PATTERN 

NO. OF CASES 
FOUND AT ORIGINAL 
CURETTAGE 

NO. OF CASES 
SHOWING NO 
CHANGE IN PATTERN 

NO. OP CASES 
SHOWING CHANGE 

IN PATTERN 

Ilypei plasia 

69 

44 (64%) 

25 (36%) 

Interval nonseeretory 

17 

12 

5 

Endometiitis chronic 

.3 

1 

o 

Postmenstrual 

0 

- 

- 

Atrophic 

2 

2 

0 

Menstruating 

0 

1 

- 

Secretory 

13 

6 

7 

Total 

104 

65 (63%) 

39 (37%) 
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While the bleeding symptoms were being controlled by hormonal therapy, 
attempts were made to evaluate the etiological factors underljdng the condition. 
Eoutine laboratory studies consisted of a basal metabolic rate, blood cholesterol, 
fasting blood sugar, and a complete histologic blood study. Medical consulta- 
tions were routinely requested, as were psychiatric consultations when indicated. 
Additional laboratory data, consisting of glucose tolerance tests, urinary 17- 
ketosteroid determinations, x-rays of the sella turcica and chest, as well as exam- 
inations of the visual fields were obtained only when indicated. Following the 
first two months of cyclic progesterone, some form of adjunctive therapy, con- 
sisting of diet or thyroid, was begun as indicated. 

Material 

A total of 104 cases were studied in the functional bleeding clinic during 
the past seven years. Tiie records of 212 patients with functional bleeding seen 
in the gynecologic out-patient department during the years 1940 and 1945 were 
reviewed for comparisons. It is significant that only 36 cases, or 17 per cent 
of the above 212 cases, were considered suitable for study in the special func- 
tional bleeding clinic (Table I). This means that such patients had repeated 
attaclcs of prolonged or profuse bleeding not checked by curettage and were in 
the younger age group. That age has played a major role in determining which 
cases should be referred for consideration of conservative therapy is shown in 
Table II. 


Table I. Endometrial Findings in Cases of Functional Uterine Bleeding 


endometrial 

PATTERN 

STATISTICS FOR OUT-PATIENT 

DEPARTJIENT 

STATISTICS FOR SPECIAL 
FUNCTIONAL BLEEDING 
CLINIC, YEARS 1940-1947 

1940 

1945 

TOTAL 

PER CENT 

PER CENT 

ORIGINAL 

DIAGNOSIS 

Hyperplasia 

30 (16)’’ 

25 (14) 

20 

00 

09 

Interval nonsecre- 

20 (1) 

21 (4) 

22 

10 

17 

tory 






Endometritis 

34 (1) 

13 

22 


3 

chronic 






Postmenstrual 

5 

5 



0 

Atrophic 

1 

- 



2 

Menstruating 

1 

4 



- 

Secretory 

24 

23 

22 

12 (4)t 

13 (4)t 

Total 

212 

(30) 



104 


‘Indicates the total number of cases referred to the .Special Functional Bleeding Clinic, 
tindicates the total number of true functional cases. See Table VII. 


Table II. Age Distribution of Cases Shoaving Functional Bleeding With 

Nonsecretory Endometrium 


AGE IN 

YEARS 

OUT-PATIENT DEPARTMENT CASES 
YEARS 1940 AND 1945 

SPECIAL 

CLINIC CASES 
1940-47 


CASES 1 

PER CENT 1 

CASES 

1 PER CENT 


11 to 20 

13 

12 

25 

27 


21 to 30 

37 

35 

40 

51 


31 to 40 

30 

29 

11 

12 


Over 40 

25 

24 

9 

10 


Total 

105 

100 

91 

100 



Endometrial Patterns 

The types of endometrial patterns found in the groups of patients studied 
can be seen in Table I. The statistics from the special clinic agree quite tvell 
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Table IV. Vaiuations in Patterns ‘Wmcu Occurred With Eecuricence or 
Symptojis As Shown in 130 Subsequent Curettinos From 101 Cases 
or Functional Bleeding 



1 NO. OF SUBSEQUENT CURETTAGES SIIOM'INO Till 

I FOLLOWING PATTERNS 

endometrial pattern 

AT ORIGINAL 
CUREraAGE j 

HYPER- 

PLASIA 

INTERVAL 

NONSECUn- 

TORY 

ENDO- 

METRITES 

CHRONIC 

PO.STMEN- 

.STRUAL 

AIEN- 
1 .RTRUAL 

SECRE- 

TORY 

Hyperplasia (69) 

71 

27 

4 

0 

0 

0 

Interval nonsecretory 

10 

9 

.3 

1 

0 

0 

(17) 

Endometritis chronic 

1 

3 

0 

0 

0 

0 

(3) 

Atrophic (2) 

0 

0 

0 

0 

0 

0 

Secretory (1.3) 

0 

5 

1* 

1 

1 

0 


♦Obtained after a profuse nine-day men.strual peiiod in a patient with thrombocytopenic 
purpura. 


Fifty-six of the sixty-nine cases were considered suitable for progesterogen 
therapy and in this group there were no therapeulic failures (Table V). The 
establishment of regular menses while on therapy was the criteria of .success. 
Two patients had subsequent x-ray castration because of recurrences. These 
women were both parous and in the older age group, one being 42 years old 
at the time of x-ray therapy. One patient had a bilateral salpingectomy and 
hysterectomy subsequentlj-- because of pelvic inflammatorj’- disease. 

Table Y. Response to progesterogen Therapy in 71 Cases of Functional 
Uterine Bleeding Showing Nonsecretory Endometrium 


ENDOMETRIAL 

PATTERN 

OASES 

TREATED 

SATIS- 

FACTORY 

RESPONSE 

UNSATIS- 

FACTORY 

RESPONSE 

RECUR- 
RENCE OF 
SYMPTOMS 

NO RECUR- 
RENCE 

Hyperplasia 

50 

5G 

0* 

31 (55%) 

25 (45%) 

Interval nonsecre- 

i,”) 

13 

2t 

7 

G 

tory 

Endometritis 

1 

1 

0 

1 

-- 

chronic 

Atrophic 

2 

2 

oi 

1 

? 

Total nonsecre- 

74 

72 

2 

40 

31 

tory treated 


*Two subsequent x-ray castrations in older parous women with recurrences. One subse- 
quent hysterectomy, bilateral salpingectomy because of indammatoi’y disease. 

tone patient had an ovarian neoplasm and the other a concomitant pelvic inflammatorj' 
disease which was controlled by chemotherapj'. 

JOne patient treated for recurrence elsewhere by intrauterine radium. 


There were five atypical responses. Cases were considered atypical in re- 
sponse to therapy if the patient did not stop bleeding within eight days after 
cessation of the first progesterogen therapy; if bleeding recurred before 28 days 
after beginning of the first progesterogen course; or if bleeding lasted over six 
days folloAving any subsequent course of progesterogen. 

Of the fifty-six successfully treated cases, 25, or 45 per cent, had no re- 
currence of symptoms after the first three-month course of progesterogen ther- 
apy. If these 25 eases are analyzed as to adjunctive therapy, we find that 13, or 
about 50 per cent, had no other therapy. This might suggest that progesterone 
itself effects a cure. Thyroid medication was indicated and used, apparently 
successfully, in six patients with basal metabolic rates below -5 per cent or blood 
cholesterol values above 250 mg. per cent ; an additional two patients were treated 
with desiccated thyroid and high protein, low caloric diets; three patients were 
treated by diet alone. 
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Fig. 1, A. — Cui'ottings obtained immediately before therapy. Photomicrograph. Low power. 



Fig. 1, B . — Curettings from the same patient after a total of 402 mg. of pregnenmolone 
over a period of seven days. This dosage is necessary to produce a secretory pattern but half 
tlie amount will control the bleeding symptoms. Photomicrograph. Low power. 
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Thirteen case.s were not treated witli progesterone. OX these, five were 
treated successfully by high protein, low caloric diets with supplementary vila- 
mins; two responded to thyroid, 0.1 Gm. (V /2 grains) a day; two, with bleeding 
associated with pelvic inllammalory disease, were Ircalcd with douches and 
chemotherapy. Three patients in the mcno])ausal grouj) and an additional 
one with hypertension were advised to have ii'radiation tlierapy. 

Forty-eight of the fifty-six women were married and ten of them subse- 
quently became pregnant (Table VI). 


TABiiE VI. Obstetrical Distoribs BcroRi: and Aiti'.r PROfiBSTEROxn TuKRApy 
or Path'.nts tViTji Nox.sr.CRETouY ExDO.Mr.TRro.M 





PI’.EONANflES 

PREGNANCIES 


GASES 


BF.IORE 

AITER 

ENDOMETRIAL PATTERN 

TRE.ATI'.n 

MAUItlED 

TREATMENT 

TI!EATMENT 

Hj’perplasia 

oG 

-IS 

32 

10 

Interval nonseci ctory 

15 

32 

5 

1 

Endometritis chronic 

1 

0 

0 

0 

Atrophic 

2 

1 

0 

0 

Total 

74 

()1 


31 

is%* 


*0£ married women. 


The following ease report is presented in detail because it seems to represent 
perhaps the most serious problem in a consideration of functional uterine bleed- 
ing; the differentiaMon of benign endometrial hypcrplami and adenoma malig- 
mim. It may serve as a warning that patients with very small malignancies of 
the fundus may respond to cyclic progesterogen therapy if the major portion of 
the bleeding is due to an associated endometrial hyperplasia. It is, therefore, 
extremely necessary to have thorough curettages in all cases before therapy is 
begun. In addition, endometrial biopsies should be obtained before patients 
with recurrent symptoms are treated, if a period of a year or more lias elap.sed 
since the original curettage. 

Mrs. E. G., a 54-year-old white woman, para 3-0-0-3, had been bleeding profusely and 
almost constantly for about two years. A curettage liad been performed elsewhere the pre- 
vious year with only very temporary relief of S 3 'mptoms. The diagnosis at that time was 
reported to be endometrial hyperplasia. The patient was curetted and advised to have a 
hj'sterectomy because of the pseudomalignant pattern of the endometrium (Fig. A). She 
refused operation, and was not free of symptoms following her curettage so nas placed on 
cyclic progesterogen therapy, 30 mg. a day of pregnoninolone for seven days, as a palliative 
measure while she considered further treatment. Her response was satisfactory and the 
following month she again received cyclic progesterogen therapjL An endometrial biopsy 
was taken after treatment the second month and marked squamous metaplasia was found 
(Fig. 4, B). Ilysterectomj' was again advised and this time the recommendation was accepted. 
At operation, the uterine lining appeared to be compatible grossly with benign polypoid 
hyperplasia but, on microscopic examination, a small area of hypei activity was seen in the 
region of the right cornu (Fig. 4, C) which under higher power was diagnosed as adenoma 
malignum (Fig. 4, D). There was no invasion of the myometrium and the patient is living and 
well three years postoperatively. 

Interval Nonsecretory Endometrinm. — Seventeen cases, or 16 per cent, 
showed interval nonsecretory endometrium on the initial curettage. Subsequent 
curettings on five of these women showed hyperplasia or chronic endometritis 
(Table IV). 
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4, 


C — Endometrial lining obtained at hysterectomy 
lar adenomatous area in the upper right corner. 


Tliere is a small, extremely cellu- 
Photomicrograph. I.ow power. 




Fig. 4, D. A high power photomicrograph of the adenomatous area showing adenomalignum, 
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Fiff. 4, A . — Curettings from E. G. obtained before therapy. There are areas suggestive of 
metaplasia and a marked decrease in the stromatogenous elements. Photomicrograph. Low 
power. 



Pig. 4, B. — Curettings obtained after second month of cyclic progesterogenic therapy. Tlieie is 
niaiked squamous metaplasia. Photomicrograph. High power. 
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Sccreiorrj EndomeU'ntm. — Among those referred 1o the special clinic, there 
were thirteen patients who initially, or without therapy, showed sccreloiy en- 
dometrium. There was a striking difference in the symptomatology of these 
patients, as the complaint Avas prolonged or ])rofnse menses Avith intermenstrual 
spotting in nine cases, AA'hile only four of the thirteen Avomcn had any iri-egiilarity 
of the menstrual intei'Aml. After a period of study, a number of these patients 
were eAmntually shoA\m not to haAm true or uncomplicated cases of functional 
uterine bleeding (Table VIT). One had had profuse, prolonged menses over a 
period of four years and, finally, at hysterectomy, proved to have a submucous 
myoma and adenomyosis. Anotber developed ])al])able endometi-iosis Avhile 
under obseiwation. Tavo had associated pelvic inflammatory disease and acute 
cerAucitis Avith positive Ncisserian cultures, Avhile an additional two had para- 
metritis foUoAAung abortions. All four patients Avith inflammatory j)rocesses Avere 
successfully treated by chemotherapy, douches, and bed rest. One of these is 
noAV pregnant after a tAvo-year history of profuse bleeding and sterility. 

Seven patients had functional bleeding in the light of the original definition, 
e.g., there Avas no abnormality in the uterus; hoAvever, tAvo of these had tln-om- 
bocytopenie purpura and one had hypertension. 'Idie remaining four seemed 
to have functional disturbances representing abnormalities of the corpus luteum 
function. These latter patients had a disturbance of the menstrual interval 
represented by prolonged, iri’cgular cycles folloAved by i)rofuse, prolonged 
menses. Tavo Avere Avomen Avho had exhibited such disturbances throughout their 
menstrual lives, and probably had true endocrine dyscrasias. The other tAvo had 
a sudden onset of symptoms correlated Avith acute p.sychiatric disturbances. All 
four Avomen had small ovarian cysts at the time of curettage, and the fii’st tAvo 
patients had been temporarily relieved of symptoms clseAvhere by operative 
removal of ovarian cysts. Although it is expected that these Avei-e probably 
corpus luteum cysts, unfortunately, no pathologic report is available to cor- 
roborate the diagnosis. 

Six of the thirteen patients (Table VIT) Avere treated unsuccessfully Avith 
progesterone. It Avas believed that such an unsuccessful result Avas'to be 
expected, as surely there is no rationale for such therapy. 


Table A^II. Fixal Diagxo.sis axd Axala'sis of Cases Suowi.vt? .SECREi-oitY 
Endoaietriuji Seen in the Special Fcnctional Bleeding Clinic 


PINAL DIAGNOSIS 

NO. CASES 

DISTURBED 

menstrual 

INTERVAL 

PROGES- 

TERONE 

TREATED 

SUCCFSSKUL 

RESULTS 

Throniliocytopenic purpura 

2 

0 

1 

(1 

Pelvic inflammatory disease and 

4 

0 

2 

0 ■ 

parametritis 

Adenomyosis 

1 

0 

1 

0 

Endometriosis 

1 

0 

1 

0 

Hypertension 

1 

0 

0 

— 

Corpus luteum cysts (?) 

4 

4 

1 

0 

Totals 

13 

4 

6 



Discussion 

From the present .study, it Avas found that only about 17 per cent of the 
cases of functional uterine bleeding seen in the gynecologic out-patient depart- 
ment at the Johns Hopkins Hospital Avere severe enough or in the age group 
to require special treatment. The remaining 83 per cent Avere satisfactorily 
handled by simple curettage, or, if necessary, in the older age group, by hysterec- 
tomy or irradiation therapy. 
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Fifteen patients were judged suitable for progesterogen therapy. Thirteen 
liad excellent results. Five of these have had no recurrence following discon- 
tinuation of cyclic progesterone. Of these five, three had no adjunctive treat- 
ment, and two had necessary dietary adjustments. 

Two patients failed to respond to progesterogen therap}^ One was a 24- 
year-old Negro woman Avho was thought to have typical functional bleeding 
but continued to have a bloody discharge throughout treatment. Pelvic inflam- 
matorj'- disease was suspected and the bleeding yielded to chemotherapy and 
douches. The second failure was in a 19-year-old obese patient who had a 
diagnosis of chronic endometritis on her second curettage. Because of a pal- 
pable enlargement of the right ovary, a laparotomy was performed and an 
enlarged ovar,y resected. Grossly no tumor was detected, but microscopically 
there was a diffuse collection of chromaffin-like cells in the hilum (Fig. 3). The 
patient has remained well following this operation and is now pregnant two 
years later. 

Two patients were not treated with progesterone. Both were young girls, 
12 and 16 years of age, in the first year of their menstrual life. Both responded 
to general hygienic measures consisting of improvement in eating, sleeping, and 
work habits. 

The histories, symptoms, and clinical findings in this group of patients 
were identical with those found in the group with the diagnosis of endometrial 
hyperplasia. 

Chronic Endometritis . — Three patients showed chronic endometritis when 
first curetted. Two had variations in patterns on subseciuent curettages (Table 
IV). Only one patient received hormone therapy. This 22-year-old Negro 
woman had had irregular, excessive vaginal bleeding since her menarche, 9 
.years before. tShe received two courses of progesterogen tlierap.y, and had a re- 
currence of symptoms six months after cessation of her primary therapy. Two 
years later she was asymptomatic, except for some irregularity in her menstrual 
interval. The second case was seen following her second curettage but did not 
return for therapy. The third patient had hypertension and was advised to 
have x-ray castration. Slie refused and was unimproved symptomatically when 
last seen five months after curettage. 

Atrophic Endometrinm . — Two cases of atrophic endometrium were studied. 
Both were young women, 19 and 21 years of age, who had had numerous curet- 
tages elsewhere. One had received a small dose of intrauterine radium. Bleed- 
ing was exsanguinating, in both cases necessitating repeated transfusions. Prey- 
neninolone had been used in both cases elsewhere and was reputed to have been 
unsuccessful. Both were treated .successfully by giving from 1 up to 3 mg. 
of stilbestrol a day for seventeen days, followed by a seven-day coiu'sc of from 
5 to 10 mg. of progesterone intramuscularly. Of these, the first patient had to 
leave the city, and had a recurrence of .s.vmptoms almost immediately after ces- 
sation of therapy. Intrauterine irradiation was used at that time. The second 
patient has been treated for five months, and is .still having therapy. It will 
he noted that these cases were extremely severe, and that they did not j’eceixx* 
a trial of oral progesterone in our clinic because of the story of failure else- 
where. It is. therefore, not definitely known how such patients would respond 
to oral medication for historic.s as given by patients ai’c notoriou.sly unreliable. 

It is also impossible to evaluate the use of e.strogens in these cases because there 
is no control period. However, it seems that if estrogen were ever indicated, 
it would be in casc.s showing little or no endometrium. 
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The fact that 38 per cent oC all eases treated (Table VJ) became pregnant 
is a strong argument i'or perseverenee with eonsei-valive tberajjy of functional 
bleeding. 

Because we do not believe that cyelie progesterogen therapy is a specific cure 
for functional bleeding, all patients arc investigated to determine if possible what 
the etiological factors underlying the condition might be. Thirty-three women 
in the present series had indications of a lowered thyi’oid function as judged by 
a basal metabolic rate below -5 or blood eholestcjol above 250 mg, pei' cent. 
Twent 3 '-three of these women apparenll.v responded to (hcrap.y; the usual dosage 
being ly^ to 2 grains a day over a period of at least four months. Thirteen of 
the twenty -three women were also on special reducing diets. Ten patients were 
unresponsive to thj'roid and three were unsatisfactoi-ily followed. Fifteen 
Avomen were suecessfullj' treated by diet alone; one mild diabetic patient falls 
into this group. Two patients Avith mild hjqierthju’oidism Avere treated Ijj' bed 
rest and Lugol's solution. A number of patients Avho have been judged as 
successfully treated had recurrences because of lapses in therapy but in each 
case thej’- liaA^e responded .satisfactorilj’^ again to treatment. 

In the present .scries it Avas found that true ca.ses of functional bleeding 
from secretory endometrium are rare. Of the thirteeii eases, onlj' four, or ap- 
proximatelj- 4 per cent of the total series, Avere finally selected as being uncom- 
plicated functional disorders. The.se four had ovariaii cysts, Avhich Averc prob- 
ably corpus luteum cysts, and shoAved disturbances of the menstrual interval as 
did all of the nonsecretoiy cases. It is interesting that there Avere tAvo eases 
of thrombocytopenic purpura in the group, Avhich stresses the impoi’tance of 
keeping the medical aspects of the disease Avell in mind. 

Summary 

1. During the past scAmn years, approximately 700 cases of functional bleed- 
ing have been seen in the gynecologic out-patient department of the Johns Hop- 
kins Hospital. During this same period, 104 young Avomen Avith severe sj'm])- 
toms have been selected from the general dispensary for referral to the special 
functional bleeding clinic. Thus, onlj- about one case in seven AA*as severe 
enough s^’mptomaticallj^ or in the proper age group to reciuire conservative 
therapj'^ other than curettage. 

2. "When 104 cases of functional uterine bleeding Avere classified according 
to the endometrial diagnosis of the original curettings, 66 per cent Avere hj^per- 
plastie, 16 per cent interval nonsecretory, 12 per cent secretory, and the re- 
maining 6 per cent Avere chronic endometritis and atrophic tjq^es. 

3. A total of 234 curettements Avas done on these 104 patients. Sixtj^-three 
per cent of the repeated curettages performed for a recurrence of sj'mptoms 
shoAA^ed no change in the endometrial pattern. Of the remaining 36 per cent 
of patients who shoAved a variation in pattern, none of the untreated varied 
from the nonsecretory type to seeretor 3 ^ 
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It was further noted that of the 104 cases of functional bleeding referred 
during the past seven years for special consideration in the functional bleeding 
clinic, only seventy-one, or 69 per cent, were thought suitable for endocrine 
therapy, 

A total of 234 curettages were performed on the same 104 patients. The 
initial diagnosis was hyperplasia in 66 per cent, interval nonsecretory in 16 per 
cent, secretory in 12 per cent, and other patterns (chronic endometritis, 
atrophic) in 6 per cent. Thirty-seven per cent of the cases showed no change 
in diagnosis on subsequent curettages. In the remaining 63 per cent, variations 
in patterns occurred. These were apparently mutually interehangcal)lc among 
the nonsecretory groups. Patients with an initial diagnosis of secretory endome- 
trium showed variations in pattern in subsequent curettements, 1)ut these were 
compatible witli the da.y of the circle at whicli tlie eurettement was pei-fornied. 

As the endometrial patterns were intercliangeabic among the nonsecretory 
groups, it might be assumed that the rcsiionsc to therapy would be uniform. 
This, indeed, seems to be the ca.se, for if the patient with an ovarian neoplasm 
is excluded, there has not been a single failure of progesterogen therapy among 
the patients bleeding from a nonsecretory type of endometrium. Tlie patients 
having an associated gonorrheal cervicitis should be excluded as unsuitable for 
treatment. The eases showing secretory endometrium, liowcvei’, seem to have a 
different etiology and might be expected to respond differently' to 1hera])y. Not 
one ease with secretory endometrial bleedi7ig has been successfully Iroatecl by 
progesterone. 

0 

In the present scries of eases, cyclic oral progesterogen therapy has been 
used almost entirely. In two cases having atrophic endometrium, from 3 to 
5 mg. of stilbestrol were given daily for two weeks before beginning pi-ogestero- 
gen therapy. These two patients and an additional’ three showing interval 
nonsecretory and hyperplastic endometrium seemed to respond boticr to intra- 
muscular progesterone than to oral progeninolone. Therefore, in severe eases, 
especially in those with low hemoglobin, when it is imporlanl to control the 
symptoms as rapidly as possible, it is probably wiser to use the drug intra- 
muscularly, at least in the first eoiu’se of therapy. Thus, the variations in i-e- 
sponse to therapy which may be expected to occur with any oral medication 
can be avoided. 

In using progesterogen therapy, two things should be em])hasi5cerl; tirst. 
it is not a liemo.static drug, and bleeding docs not cease until a week alter 
progc.steronc withdrawal: second, it probably does not cure the underlyiu’ir con- 
dition or conditions but only relieves the symptoms; therefore, recurrences are 
to be expected. In the present .series, 57 per cent of the cases .suceosslully 
treated had a return of symptoms within six months to two years alter 
tion of therapy. Recurrences liave been successfully treated Ijy another scries 
of cyclic progesterogen therapy. 

Although we have regarded i>rogestcrogen therapy as palliative only, it is 
interesting to note that about 50 per cent of the patients who had no recurrence 
of symptoms after tlic initial course of progesterone had no adjunctive Iherapy. 



FACTORS INFLUENCING THE RAT OVARY HYPEREMIA 
REACTION AS A TEST FOR PREGNANCY 

Paul IT. Fuied, M.D., Piiiladklphia, Pa. 

(From the Department of Ohstetries and Gynecology, Jefferson Medical College and Ifospital, 
eind the Endocrine Division of the Jlospiietl J^ahemitories ) 

T he present study was undertaken to evaluate the controversial factors 
which have been found to influence the accuracy of the rat ovary Inijcr- 
eraia reaction, with particular regard to the diagnosis of pregnancy. The 
differences in accuracy between the favorable®’ "> and unfavorable re- 
ports®’ ^ were considered to be due to variances in test procedure. In 
the favorable reports, as well, the test routine varied and there Avei-e diverse 
opinions on the effect of the various factors in the test material and pro- 
cedure on the accuracy of the reaction. 

Procedure and Methods 

Studies were performed on a series of 517 urine specimens sent to the 
Endocrine Laboratories of the Jefferson Hospital for the two-hour rat ovary 
hyperemia pregnancy test. The test procedui’c basically was as follows: 
immature albino rats of a "Wistar strain, 26 to 32 days old and 45 to 60 Gm. 
in weight, were injected intrap eritoneally with 2 c.c. of urine, were killed 
in two hours by ether asphyxiation, and autopsied. The rat ovary hyperemia 
reaction was negative if the ovaries were pale or pinkish. The reaction or 
test was positive if one or more ovaries were hypercmic, being light to dark 
crimson in color, without consideration of ovarian enlargement or follicle 
changes. 

The investigation included such factors in the test animals as age, weight, 
strain, and number; the factors in the urine specimen, as albumin, pH, tem- 
perature, hormones, cloudiness, specific gravity, and bacteria ; the factors in 
the administration of the urine, as injection site, number of injections, and 
dosage; the factors in asphyxiation as asphyxiating agent, optimum time for 
asphyxiation; and the factors in the autopsj^ as optimum time for autopsj^ 
after asphyxiation, autopsy technique, color intensity, and reading. For 
comparative studies, the minimal effective dosage'"' (M.E.D.) of chorionic 
gonadotrophinf for the hyperemia reaction at two hours was determined and 
found to be 0.6 International Unit. Positive reactions were present in 76 
per cent of the 50 rats injected with this dosage which paralleled the reaction 
accuracy (77 per cent) noted by us with normal pregnancj’- urines at two 
hours. More than 2,000 rats were used for this inve.stigation. 

Results and Discussion 

The Test Animals . — The weights in the favorable reports were either of 
a -wide range, 30 to 80 Gm.,^^ a limited range, 35 to 40 Gm.,^^ or specific, 50 
Gm.'^ The ages were from 18 to 55 days. In this series, the best weight was 
found to be 45 to 60 Gm., and the best age from 26 to 32 days (Table I). 

*The minimal effective dosages were considered to be the smallest amount to produce 
positive ovary hyperemia reactions in approximately 75 per cent of five or more rats. 
tA. P. L. (Ayerst, McKenna, and Harrison). 
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The pcitienTs showing endomcirial liyperplasia and otlicr o*: non 

secretory cndomeiriuni were clinically similar and on snhscfpu'nl cun tine* ■- 
showed the endometrial patterns to he mutually interchangcahh*. For Ihiv 
reason, no diffei’entiation has been made between these groups in the evaluntion 
of therapy. 

4. Seventy-four of the 91 patients showing nonsecretory endometrium 'ecr** 
considered suitable for cyclic progestcrogcii tlicrapy in that they constituted a 
group of young women with severe symptoms which did not respond to otlici' 
forms of treatment. In 72 cases, the bleeding synijpoms were satisfactorily 
controlled. A patient with an ovarian neoplasm and another with goitorrhea.! 
cervicitis and an associated pelvic inflammatory ' disease failed to respond to 
therapy. Thirty-one patients had no recurrence of .sym])tom.s follDui)ic: the 
initial three-month cyclic course of medication. Sixteen of the‘-e thirty-one 
patients had no adjimctivc therapy, llccurrenees wliieh occurred in foity pa- 
tients were successfully treated again n-ith progesterone. 

5. Oral progeninolonc has been as satisfactory as intramuscular pm- 
gestcrone in the present series, in ap])roximatcly 90 per cent of l!>c jialients. 

6. Estrogen has been used in conjunction with 3 )rogesterone only in the 
two eases of bleeding associated with an atrophic type of endometrium. 

7. There were thirteen cases .showing .secretory ctidomelrinm and orieitmlly 
considered to be truly functional in type. Of these, however, only f<mr proved 
to have uncomplicated functional bleeding. 7'hesc cases had a disturbance in 
the mcn.strual interval. Tn the other nine cases there were jirolongcd, jirofusc. 
but regular menses, although some of these liad sjxhtinc durintr tin' Jacti‘'trual 
interval. Six patients in this uroup showing secretory endometrinni w«-rf' 
treated with progesterone and none responded to therajyv. It has b<'on assuimci. 
therefore, that although progestcrogen therapy i.s excellent in funcii'mal 1)i<'' d- 
inir associated with nonsecretory endometrium, it is nn''atisfac{ory in Ihosi^ jui- 
lients who have abnormal hleedintr ass(teia1od with secretory fudomctnal 
patterns. 

Wo wiMi to oxpro'^s our ripi'tofiotion to Roolio Ortjatuin, liio. l<t'' •■ijpjr.isja a*. '.U' !’.> 
l’rofro-:tor.nl uroc'.'-un- for ilii« .‘.hcly. 

Reference.s 

t. ilonc'', G. ly Soosjur, atul To Ijimlo, U. W.: I.uM. .lohii'' Hoja.iii'- il‘ ie!_. 

'J .loiiow. n. W.: .\^f. ,T. OrS7. Gynjc. 3!>: Os. tfc.s. 
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Table IV. Effect of Albumin in Nonpkegnancy Ukine Upon tiif. ]Ut Ovarian Hyperemia 

Reaction 


AMOUNT j 

ALBUMIN* 

1 NO. URINE 1 

1 SPECIMENS 

CHORIONIC 
GONADOTROPHIN * 

(i.u.) 1 

i 

NO. RATS 

NEGATIVE 

REACTION 

0 

2 

0 

10 

10 

1 

4 

0 

s 

8 

2 

1 

0 

2 

2 

4 

10 

0 

20 

20 

4 

4 

0.3 

5 

5 


*Grade 1 plus to 4 plus by the Exton method. 


A neutral or acid urine has been recommended for injection.'’’ In 
this study, pregnancy urines or the M.E.D, of chorionic gonadotrophin were 
injected with an adjusted pH of 5.0 or 7.0. The ovarian reaction accuracies 
were similar (Table V). 


Table V. Effect of pH of Pregnancy Urine and Chorionic Gonapotropiiin on the 
Accuracy of the Eat Ovary Hyperemia Reaction 


pH 

NO. RATS INJECTED 
AVITH PREGNANCY 

URINES 

NO. RATS INJECTED 

AVITH 0.6 I.U. CHORIONIC 
GONADOTROPHIN* 

FALSE NEGATIA’E 
REACTIONS 

5.0 

194 

- 

26 


- 

10 

3 

7.0 

194 


29 


- 

10 

3 


"Minimal Effective Dosage — which ivas that amount which produced positive rat ovary 
hyperemia reactions in approximately 75 per cent of five or more rats. 


It has been suggested that the urine be injected at room temperature" or 
after heating to a temperature of 35° C. or 38° C.'’ In this study, the ttrines 
of pregnant and nonpregnant women were injected at 36° C., 12° C., and room 
temperature while the M.E.D. of chorionic gonadotrophin was injected at 
36° C; and 12° C. (Table VI). There was no notable variance in the accuracy 
of ovarian reaction. At 36° C. there Avas a slight increase in fluid retention 
in the abdominal cavity. 


Table VI. Effect of Temperature of Urine and Chorionic Gonadotrophin on the Rat 
Ovary Hyperemia Reaction and Urine Absorption 


TEMPERATURE 
DEGREES C. 

NUMBER 
URINES “ 

number 

RATS 

FALSE 1 
NEGATIVE 
REACTIONS 

FREE FLUID IN ABDOMINAL CAVITY 
NONE 1 SLIGHT ] MODERATE] MARKED 

36 

11 

11 

2 

4 

2 

3 2 

12 

11 

11 

1 

8 

1 

2 0 

Room 

11 

11 

1 

6 

3 

2 0 

36 

Chorionic Gon- 

6 

1 

6 

0 

0 0 

12 

adotrophin 

0.6 I.U.i 

6 

1 

6 

0 

0 0 


"Six pregnancy and five non-pregnancy urines. 
fMinimal effective dosage. 


Rejection'"’’ “ or detoxification'’ of urines contaminated with bacteria has 
been considered necessary. In this study, the percentage of toxic reactions 
was 0.8 after the injection of 2 c.c. of urine and 21.7 with 5 c.c. of urine 
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Table I. Relationship op Weights op Rats to the Accuracy of the Rat Ovary 

. Hyperemia Reaction 


AVEIGHT OP RATS 
(GM.) 

NO. OF • 

PREGNANCY 

URINES 

] 

NO. OP RATS 1 

NO. OF 

FALSE NEGATIVE 

REACTIONS 

ACCURACY 

PER CENT 

31-35 

32 

64 

23 

74.0 

36-45 

S3 

166 

39 

76.5 

46-50 

168 

336 

45 

81.0 


In the recent favorable reports, one^'^ or two^’ rats have been used. 
In this study three rats per test were necessary for the greatest accuracy 
(Table II). 


Table II. Relationship of the Number of Rats Used per Test to the Accuracy of the 

Rat Ovary Pregnancy Test 


NO. RATS 

PER TEST 

NO. PREGNANCY 
URINES 

NO. FALSE NEGATWE 
TESTS 

ACCURACY 

PER CENT 

1 

56 

10 

82.2 

2 

33 

2 

94.0 

3 

15* 

0 

100.0 


'Ectopic pregnancies. 


Preparation of the Urine Specimen . — The amount of nrine injected by 
others depended upon the specific gravity,^® was increased for dajdime speci- 
mens,^’ or the nrine was rejected if the specific gravity was less than 
1.010^^ or 1.012.2 Filtration of all urines^® or of clondy urines alone,® the use 
of only clear nrines,^^ or centrifuging of urines to^ remove sediment' have 
lieen advocated as well. In this study there was a slight increase in the niim- 
ber of' false negative reactions after the use of clouded^ urines with a high 
specific gravity which apparently retarded urine absorption (Table III). Of 
note in our series were two eases of pregnancy in which the urine specific 
gravities were 1.003 and 1.004. One %vas a ruptimed ectopic pregnancy and 
the other was an early normal pregnancy in which the urine specimen was 
collected five days after the expected date of the first missed menses. The 
ovarian reactions were strongly positive in the four animals in 3 ected. 


Table III. Relationship op Specific Gravity of Pregnancy Urines to the Accuracy of 
THE Rat Ovary Hyperemia Reaction and Pregnancy Test 


SPECIFIC GRAVITY 


NO. PREGNANCY 


FALSE-NEGATIVE 


OP URINE 

URINES 

NO. RATS 

i.000-1.010 

10 

20 

1.011-1.020 

40 

80 

1.021-1.030 

48 

96 

1.031-1.040 

14 

28 


REACTIONS 

2 

10 

16 

6 


false negative 

TESTS 

6 

1 

2 


Kline"® reported that urines of nonpregnant patients with slight traces 
of albumin may cause doubtful reactions while Ramsey et al. uige i 
the urine be free of albumin. In this study, the urines of 
tients Avith one to four plus albumin Avere injected alone, 
group of rats subminimal doses of chorionic gonadotrophiii, 

Units, Avere added to the nonpregnant urines Avith four plus albumin (laWe 
IV) . The ovarian reactions Avere negative, being pale m color. . 
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Table VIII. Effect op Specific Nonpregnant Urines and Up.ine Gonadotrophin Con- 
centrates Upon the Rat Ovary IIyperejiia Reaction 


DIAGNOSIS 

URINEl, 2 

URINE GONADOTROPHIN 

CONCENTRATEl. 3 

GONADO- 
TROPHIN 
ASSAY 
(M.U. PER 24 
HOURS) 

NUMBER 

OF CASES 

1 REACTIONS 

NUMBER 
OF CASES 

1 reactions 

1 POSITIVE 1 

NEGATWE 

1 POSITIVE 1 

NEGATIVE 

Midcycle^ 

20 

0 

40 

12 

27 

22 

12-19G 

Amenorrhea'’ 

10 

0 

20 

5 

0 

10 

102 to over 








196 

Fibroids 

10 

0 

20 

- 

- 


- 

Postpartume 

12 

0 

24 

- 

- 

- 

- 


’Two rats injected per specimen. 

’Two c.c. of a 12 or 2'i-hour specimen collected for gonadotrophin as.say. 

’Two c.c. of the urine gonadotrophin c.vtract (alcohol-ethor-acctonc extraction) dis.solved 
in 12 c.c. of distilled water represented l/2.1th of the total 2‘1-hour output of gonadotrophins. 

’Midcycle time and ovulation determined by temperature chart and endometrial biopsy. 

’Alenopause and primarj- ovarian deficiency. 

“Lactating. Ten days post partum. 

’Same patient. Unconcentrated urine was not injected. Pregnancy occurred during that 
menstrual cycle. Corpora hemorrhagica and lutea in mice injected for gonadotrophin as.say 
which was over 196 M. U. per 24 hours. 


Factors in the Administration of the Urine . — The amount of urine in- 
jected by the advocates of this test has varied from 2“’ to 10 c.c.'^ Salmon 
and his group^^ used from 1 to 8 c.c. without an appreciable effect in ovarian 
reaction accuracy. In this study, 2 c.c. of urine injected intraperitoneally 
were considered to be the optimum dose after the evaluation of the scries of 
rat ovary hyperemic pregnancy cases in which 2 or 5 c.c. were injected (Table 
IX) . The accuracy of the ovarian reactions was tlie same. 


Table IX. Relationship of the Amount of Injected Pregnancy Urine to the Accuracy 

OF THE Bat Ovary Hyperemia Reaction 


AMOUNT 

(C.C.) 

TYPE OF 

PREGNANCY 

NUMBER OF 
EATS* 

FALSE 

NEGATIVE 

ACCURACY 
PER CENT 

TOXIC 

REACTIONS 

2.0a 

Normal 

242 

35 

S5.4 

3 


Disturbed 

no 

26 

77.0 


5.0b 

Normal 

164 

28 

83.0 

50c 


Disturbed 

66 

16 

76.0 



*Two rats injected witli each urine, a. Intraperitoneally. b. 2 c.c. intraperitoneally. 
3 c.c. subcutaneously, c. Not toxic in 2 c.c. doses. 


Kupperman and Greenblatt^^ advised that 2 c.c. of urine be injected 
intraperitoneally in two divided doses to facilitate the absorption of urine and 
produce a sharper point. In this study, in 371 cases, 2 c.c. of urine were 
injected intraperitoneally in single and dhdded doses without a notable dif- 
ference in ovarian reaction accui’acy. This was corroborated when 2 c.c. of 
each of ten pregnant women’s urine was injected into twenty rats in single 
and divided doses (Table X). With the latteT urine absorption was slightly 
less. 


Table X. Effect of Single and Divided Intkaperitoneal Injections of Pregnancy Urine 
Upon the Ovary Absorption and Hyperemia Reaction 


— — 


1 URINE IN ABDOMEN 

POSITIVE REACTIONS 


NO. RATS 

NONE 

slight! 

MODER- 

ATE 

MARKED 

STRONG 

MODER- 

ATE 

WEAK 

Single*' 

10 . 

7 

2 

1 

0 

5 

4 

1 

Divided! 

10 

5 

3 

2 

0 

4 

4 

2 


*Two c.c. lower midabdomen. 

tone c.c. into each of tlie right and left lower quadrants. 
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(Table IX). Though a number of the urines were contaminated A^dtll bac- 
teria, the three urines vdiich were toxic in 2 c.c. doses ^vere free of bacteria 
but contained penicillin which had been given to the patient prophylaetically. 

Farris® noted _ an occasional positive reaction after the injection of 
estrogens while Kline’^® reported that estrogens in the urine of nonpregnant 
women may cause doubtful reactions. In this study, an aqueous suspension 
of estrone sulfate was injected into 10 rats in doses of 5,000 to 40,000 Inter- 
national units, while progesterone in an aqueous suspension'^' was injected 
into 8 rats in doses of 5 mg. All reactions were negative. 

Kupperman and Greenblatt’^’^ indicated that the ovary hyperemia re- 
action is dependent upon the luteinizing or luteotrophic gonadotrophins and 
cannot be induced by the follicle-stimulating gonadotrophin. Farris® found 
that ovary hyperemia was produced by pure anterior pituitary hormones as 
the follicle-stimulating hormone (MeShan), the luteinizing hormone (Gurin), 
and the follicle-stimulating sjniergist (Schering). The ovarian hyperemia 
reaction was elicited in this study bj’^ the following gonadotrophins : sheep or 
horse pituitary, chorionic, lactogenic (luteotrophic), and pregnant mares’ 
serum. The relative activity of each was noted (Table VIE). In addition, 
Zondek et al.^ and Farris®’ ® reported false positive rat ovary hyperemia preg- 
nancy tests upon the injection of izrines with a high content of follicle-stimu- 
lating hormone (menopause, fi])roids, midinterval of the cycle of patients 
with normal menses). In this study, the two-hour rapid rat pregnancy test 
was performed Avith the urine of these types of cases and Avith the urines of 
lactating postpartum (tenth day) patients in Avhich high IcAmls of lactogenic 
hormone, and Ioav IcAmls of chorionic gonadotrophin may be expected 
(Table "^GII). In the ‘'midcycle” and amenorrhea cases, 2 c.c. of the urine 
gonadotrophin assay extract Avere also used. The reactions to the urines and 
gonadotrophin extracts Avere negathm with one exception. 


Table 'SHI. Minimal Epfectia’e Amounts of Gonabotkophins Evoking the Rat Ovary 
, Hyperemia Reaction 


GONADOTROPHIN 

.Ai.E.D.r 

Whole pituitary 

0.3 R.U. 

Equine pituitary^ 

Gonadophysins 

0.5 R.U. 

Pituitary synergist-t 

0.155 U. 

Chorionic 


Korotrins 

0.60 I.U. 

PolluteinG 

0.55 I.U. 

Antuitrins' 

0.65 I.U. 

A.P.L.8 

0.60 I.U. 

Pregnant Mares’ Serum 

2.5 I.U. 

Anteron*’ 


’Minimal effective dose. That amount which produced positive rat ovary hyperemia 
reactions in approximately 75 per cent of five or more rats. 

’Squibb. 

’Searle. 

‘Kindly furnished by Dr. Erwin Schwenk of Schering Corporation. Made from sljoep 
pituitaries and is chiefly follicle-stimulating hormone with traces of luteinizing hormone. 
Wi^’inthrop, 

'Squibb. 

'Parke, Davis & Co. 

'Ayerst, McKenna, and Harrison. 

'Schering. 

‘Kindly furnished by Dr. Erwin Schwenk of Schering Corporation. 
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Aspliyo'Aation . — In tlic varions reports on the rapid rat pregnancy test, 
the optimum time for asphyxiation after injection lias varied from two to 
tliirty hours. Zondek et al.^ rc])orted the accuracy of the suheutaneous test 
to he greatest at twenty-four hours, least at two hours, and intermediate 
at six hours. Salmon and his groups" noted the six-hour suheutaneous test to 
he slightlj’" more accurate than the two-hour test and to he more .striking 
than the twelve and twenty-four hour tests. Other.s^”' found the six-hour 
test with suheutaneous injections to he the most reliable. Bundc- estimated 
the two-hour intraperitoneal test to he more accurate than the six-hour .suh- 
eutaneous test, while Kupperman and Orcenhlatt” considered them to he 
equally accurate. Fried.® in a small series, judged the two- and six-hour 
intraperitoneal tests to he equally accurate. It has hecn stated that tests can 
he read at thirty hours^® or thirty -six. to forty-eight hours^' after injection. 
The ovary hyperemia reaction with chorionic gonadotrophin is reported to 
hegin in two hours and reach its peak in twenty-four hours.' In this study, 
in determining the optimum time for asphj'xiation after injection, the minimal 
effective dosage of chorionic gonadotrophin was noted at various time levels 
(Pig. 1). The smallest M.E.D. was noted at three to six hours, which, there- 
fore, were the times of maximum effect. The IM.E.D. was slightly increased 
at one and one-quarter, two, nine, and twelve hours, and the accuracy with 
the pregnancy test may he aliout the same as at the times of maximum effect. 
However, before one and one-quarter and after twelve hours the i‘e.sults may 
he much less accurate with pregnancy urines of comparatively low gonado- 
tropliin content, since the IiI.E.D. rose .sharply at these time levels. The 
earliest time reaction was at ten minutes. 

The asphyxiating agents recommended have been ether, illuminating 
gas, and chloroform. Ether as the asphyxiating agent was found to he very 
satisfactory since the hyperemic ovaries stood out in good contrast to the 
pale uteri and oviducts. Since illuminating gas carxses a vaiying h 3 q)eremia 
of the tissues, due largelj* to the formation of carhoxjdiemoglohin, considera- 
tion was given this asphj'xiating agent to increase the sharpness of the posi- 
tive end point. In this study, ether and illuminating gas were sued to asphj^x- 
iate the control rats as well as the animals injected with urines of meno- 
pausal women and nonpregnant normally menstruating women collected at 
the midcjmle. The ovarian reactions of the rats asphj'xiated with ether were 
“negative” wliile some “positive” reactions occurred after a.sph 3 ^xiation 
with illuminating gas (Table XI). Parris, = who used illuminating gas, re- 
ported the two-hour rapid rat pregnancy test to he inaccurate because of the 
large number of false positive I’eactions in menopausal and normal nonpreg- 
nant Avomen at the midinterval of the cycle. Salmon'® stated that illuminating 
gas in some parts of the country may cause a h3q9eremia of the rat ovary in 
which ease the use of ether is advisable. 


Table XI. Hyperemia Effect IJpox the Ovary Pp.oduced by A.sphyxi.\tikg Agents 
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A particularly controversial point in tlie performance of tlie two-hour 
rat pregnancy test is the best route of injection, subcutaneous or intraperito- 
neal. Kupperman and G-reenblatt^^ noted a 99.5 per cent accuracy -with the 
intraperitoneal route and a 65 per cent accuracy with the subcutaneous avenue 
of injection. They were of the opinion that the high percentage of inaccurate 
results obtained by Zondek et ah’- (31.5 per cent errors in normal pregnancy) 
and Farris'^ were due to the use of the subcutaneous rather than the intra- 
peritoneal route of injection. Salmon/® however, reported a 95 per cent 
accuracy with the subcutaneous injection. In this study, the minimal ef- 



Chor. 

gon. 

(I.U.) 



0--IUTRAPERITOHEALLY 


0.0 

1 2 i 6 9 12 15 18 21 24 

HOURS 

Fig. 1. — Minimal Cosage* of chorionic gonadotrophin at various time levels on basis of rat 

ovary hyperemia reaction. 


fective dosage of chorionic gonadotrophin injected subcutaneously and intra- 
peritoneally was determined and compared at two, twelve, and twenty-four 
hours (Fig. 1). At these time levels, the subcutaneous doses were much 
higher than the corresponding intraperitoneal dosages. Moreover, when the 
minimal intraperitoneal dose of chorionic gonadotrophin at two hours, 0.6 
International units, was injected into 12 rats intraperitoneally and 12 rats 
subcutaneously, positive ovarian hyperemia reactions were noted in 75 per 
cent of the former and 25 per cent of the latter. 
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in the two series. Three rats were used in a nninber o£ cases in the two-hour 
test while two rats were used in all of the three-honr tests. Tlie two and 
three-honr rat tests Avere similar in accuracy (Table XIT). Since the rapid 
rat pregnancy test has not been accepted by some as a routine laboratory 
test because of the large number of false negative reactions and lack of a 
sharp positive end point,-- ^ the two procedures were also compared on this 
basis. The number of false negative reactions was less in the three-hour 
test than in the two-hour test ('I’able XIT). MoreoAmr, the end point of the 
positive reactions in the threc-liour test Avas slightly more pronounced. 


Taui.e XII. Comparison ok Piorinancy 'J'r.s’rs 



I _ 

PREGNANCIES 

1 

1 

i 



NORMAL 1 

DISTURBED 

NONPREGNANT 

FALSE NE.G. 

PREGNANCY TEST 

1 POS. 

1 NEG. 

1 POS. 1 

NEG. 

1 POS. 

1 NEG. 

REACTIONS 

Three-hour rat ovary hyper- 

81 

3 

20 

10^ 

1 

84 

37 (16%) 

emia 

Two-hour rat ovary hyper- 

S3 

4 

24 

11 

0 

78 

60 (27%) 

eiuia 

Friedman rabbit 

114 

5 

26 

26 1 

3 

159 

- 


*One false negative. 
tPour false negative. 


The number of false negative reactions, though loAvered, still Avas high 
in the three-hour test and apparently Avas not due to factors in the test per- 
formance. From the data in a series of 316 cases, it Avas apparent that ap- 
proximately 95 per cent of the negative and doubtful reactions in pregnancy 
cases Avere due to indmdual animal variation. That is, there Avas variation 
in ability to absorb the injected urine or, if absorption occurred, the ability 
to react to the absorbed gonadotrophin. For corroboration, the folloAving 
experiments Avere performed. Tavo c.c. of urine of each of tAvo pregnant 
Avomen Avere injected intraperitoneally into each of tAVo rats. Each urine 
evoked one positive and one negath-'e reaction. Idiiere Avas no urine in the 
abdominal caAdties of tAvo rats of AAdiich one Avas posithm and the other neg- 
athm. The latter AAms considered as a “nonreactor.” Of the other tAvo rats, 
0.4 c.c. of urine Avas present in the abdominal caAdty of the positively reacting 
rat and 1.3 c.c. in the negative rat. The 1.3 c.c. of urine Avere aspirated and 
were injected intraperitoneally into another rat. A strong posithm reaction 
resulted. The latter negative reaction Avas attributed to poor absoi'ption of 
the urine. This study Avas repeated Avith other urines Avitli similar results. 
The largest number (90 per cent approximately) of the false negative re- 
actions in a series of 316 cases Avith the modified technique Avas due to 
“nonreacting” rats, since the urine Avas completely absorbed. Further in- 
Amstigation is necessary to decrease the number of false negative reactions 
and to increase the sharpness of the positive end point. 

Summary and Conclusions 

Differences in the test procedure of the ra])id rat pregnanej^ test have 
been considered the basis for the disparity in accuracy betAveen the favor- 
able and unfaAmrable reports; the inaccuracies in the latter Avere largely 
due to false negative reactions. ' Moreover, there has been a difference in 
opinion on the effects of certain factors in the urine, ?neh as albumin, pH, 
temperature, hormones, cloudiness, specific gi-aAdty, and bacteria, as well as 
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Autopsy. — ^Autopsy has been advised immediately after asphyxiation and 
also five minntes after the animals are placed in the death chamber.^''’ In 
this study, five of seven rats Avere injected intraperitoneally Avith 0.6 to 20.0 
International nnits of chronic gonadotrophin. After tAvo hours the rats Avere 
anesthetized Avith ether and the ovaries Avere immediately exposed. The nor- 
mally pink color of the OAmries Avas increased in the injected, anesthetized 
rats, dependent upon the dose of injected chorionic gonadotrophin. The 
OAmries Avere then observed during and after ether asphyxiation. As the 
point of asphyxiation approached, all OAmries blanched and at death Avere 
eompletel}^ pale. The control OAmries remained pale. In the injected rats 
the time necessaiy for the OAmrian color change from “death paleness” to a 
positive crimson Avas dependent upon the dose of chorionic gonadotrophin 
and the final degree of color, ranging from three minutes for the minimal 
to one minute for the larger amounts of chorionic gonadotrophin. 

The technique of autopsy is important. Bleeding in the region of the 
ovaries has been considered a significant factor since it maj’’ cloud the read- 
ing.”’ ” In this study, three rats Avere injected AAdth 1 International unit 
of chorionic gonadotrophin, asphyxiated Avith ether in tAvo hours, and au- 
topsied. The ovarian reactions Avere posith'e. A small incision in the liver 
or abdominal blood A'cssels caused moderate bleeding and incited almost im- 
mediate blanching of the liyperemic oAmries. Irritation of the OAmries during 
inspection also blanched hyperemic ovaries. The amount of irritation neces- 
sary Avas directly proportional to the degree of color. 

To increase the color intensitj'’ at autopsy it has been adAused that trac- 
tion be applied to the uterus and OAmiy^® or that the ovaries in situ be ex- 
posed to the atmosphere for five minutes.^® In this investigation, traction to 
the uterus either- increased or decreased the color intensity, Avhile exposure to 
air intensified the color of doubtful and positive reaction. In 316 cases, five 
doubtful reactions Avere intensified to Aveak positive reactions after five min- 
utes of exposure. Since three of the five rats had been injected AAnth urines 
of nonpregnant Avomen, three reactions Avere false positives. Kline^'’ recom- 
mended immediate reading of the ovaries after autopsy since exposure may 
intensify the color of the ovaries and may add to the confusion in border- 
line cases. 

The necessary features of a positive rat ovary hjqAeremia reaction as a 
test for pregnancy have been variously reported. In 4 per cent of the posi- 
tive reactions only the left of the tAvo OAmries Avas hyperemic. The left ovary 
frequentl}’- Avas more hyperemic than the right ovary. Enlargement of the 
ovary at two hours Avas infrequent and Avas not essential for a positive read- 
ing as considered in reports on the six hour and other tests. Hyperemia of 
the follicles alone Avas not sufficient for a posithm reading. In a fcAV cases, 
after the injection of urine from nonpregnant AVomen or of subminimal doses 
of chorionic gonadotrophin, or after the use of illuminating gas, a borderline 
positwe or a doubtful reaction Avas noted AAdiich faded Avdthin two minutes 
to a negative reaction. 

Coinj^arison of ike Two-IIour and Three-Hour Tests . — A three-hour rapid 
rat OAmry hyperemia pregnancy test Avas performed by the technique evolved 
by this study on each of 200 specimens of urine sent to the Endocrine Lab- 
oratory of the Jefferson Hospital by 200 Avard, clinic, and private cases for 
a rapid rat pregnancy test. The results Avere compared on the basis of ulti- 
mate clinical diagnosis and Friedman tests Avith those of a reported series of 
200 tAvo-hour rat pregnancy tests® in Avhieh the technique of test performance 
was that adAused by Kupperman and Greenblatt.” The tAvo techniques varied 
in time, number of injections, autopsy routine, and specific AA’^eight and ages 
of the test animals. The number and types of pregnancy cases Avere the same 
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(From the Deimrtment of Ohstetrics and Gynecology, Cornell University Medical College, and 
the IVoman’s Clinic of the Ncio York Hospital) 

H abitual abortion is a disturbing obstetric problem with an obscure eti- 
• ology. Many investigators have employed prophylactic therapy witli this 
and that vitamin, hormone, and method of treatment and have drawn conclusions 
regarding the etiology from the results of treatment. It has been difficult to 
comprehend the good results obtained by the empirical use of only one agent or 
mode of therapy. Perhaps additional measures were employed unwittingly and 
not appraised statistically. There has been no general agreement as to the 
definition of habitual abortion and some studies include patients who have had 
only one or two abortions. Could faulty selection of patients be responsible for 
the high percentage of successful pregnancies irrespective of the treatment em- 
ployed? The present study was undei'taken in 1940 against this background. It 
has several objectives: first, to define habitual abortion; second, to determine 
the incidence; third, to detect as maiiy of the contributing factors, defects, and 
deficiencies as possible; and, finally, to evaluate the results obtained by cor- 
recting these conditions. 

Definitions 

An abortion is defined for the pui’pose of this study as a pregnancy ending 
at or before the twenty-second Aveek of gestation and resulting in a fetus 
weighing 500 Gm. or less. 

“Primary habitual abortion” is u.sed to classify obstetric patients Avho 
have had three or more consecutive spontaneous abortions beginning with tlie 
first pregnancy. 

“Secondary habitual- abortion” designates those Avho have had three or 
more consecutive spontaneous abortions folloAving delivery of one or more im- 
mature, premature, or full-term infants. 

The definition of abortion given above was prompted by the folloAving 
circumstances : 

1. Consideration of fetuses on the basis of weight and duration of preg- 
nancy has provided our Pathological Laboratoiy with a suitable description of 
an abortus. 

2. In keeping -with the Clinic policy of regarding a premature infant as 
weighing from 1,501 to 2,500 Gm., and a full-term infant as weighing over 2,500 
Gm., it seemed proper to classify infants Aveighing from 501 to 1,500 Gm. as 
immature, and fetuses Aveighing 500 grams and less as abortuses. 

3. The Quarterly Bulletin of the New York City Department of Health 
states that tAventy cities require registration of stillbirths having tAventy-tAvo 
Aveeks or more gestation, AAdiile the United States Public Health SerAuce bases its 
stillbirth statistics on a uterogestation of tAventy Aveeks and over. 

'Died May 2, 1948. 
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details of technique, such as injection site, dosage, nnmher of injections, 
asphyxiating agent, optimnin asphyxiation time, autopsy technique, and 
reading: These controversial factors were evaluated in this investigation 
in order to develop a test procedure which offered the maximum accuracy. 
This was done on a consecutive series of 517 urine specimens. 

The technique found to he most satisfactory was as follows : Three 26- to 
32-day-old, 45 to 60 Gm., female albino rats of the Wistar strain are used. 
Two c.c. of an unaltered urine, except for filtration if cloudiness is present, 
are injected intraperitoneally in a single dose. The rats are asphyxiated in 
three hours (not later than six) vdth ether preferable to illuminating gas 
as the asphyxiating agent. Autopsy is performed about three minutes after 
the death of the animals with particular care to avoid hemorrhage and 
ovarian irritation. The ovaries are exammed immediately. A satisfactory 
end point is the presence of a distinct ovarian hj’-peremia, light to dark crim- 
son in color as compared to pale or pinkish controls, in one or more of the 
ovaries examined, • without regard to the color of individual follicles or 
ovarian enlargement. The results with this three-hour rapid rat pregnancy 
test were favorable. Although the two- and three-hour rat pregnancy tests 
were approximatelj'- similar in accuracy (96.7 and 96.5 per cent, respectively) 
the number of animals giving false negative reactions in the three-hour test 
was decreased (from 27 to 16 per cent of rats injected with pregnancy urines). 
The other major difficulty which had been encountered in the rapid rat preg- 
nancy test was the lack of a sharp positive end point, which too was im- 
proved slightly with the three-hour test. Further investigation is necessary 
’ to decrease the number of false negative reactions and to increase the sharp- 
ness of the positive end point. 
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Table II. Primary Habitual Abortion. Ob-stetkicai- Prriormance Befori; and ArTj;R 


Classification Regardless of Therapy 


jVBORTION I 

im.matiire 

PREMATURE 

FULL TERM 



1 no. 

1 I’ER CENT 1 

no. I PER CENT 

NO. 1 PF.R CENT 

1 NO. ! PER CEN'r 

TOTAL 

Before 

3G9 

100.0 

0 

0 

0 


300 

After 

142 

47.3 

14 

9 

135 

45 

300 

Total (uncor- 








rected) per- 
formance 

511 

7G.5 

14 2.1 

0 1.3 

135 

20.1 

GGO 

Table III. Secondary 

Habitual Abortion. Obstetrical Performance 

Before and After 



Classification Regardless of Therapy 





1 abortion 

immature 

premature 

1 FULL term 



1 no. 

1 PER CENT 

NO. 1 PER CENT 

NO. 1 PER CENT 

1 NO. 1 

PER CENT 

totai, 

Before 

2.05 

G2..‘: 

0 

0 

IGO 

tUl.T 

473 

After 

05 

4G.1 

3 

.s 

100 

4R.5 

20G 

Total (uncor- 








rected) per- 
formance 

.300 

57.4 

3 0.5 

1 7 2.5 

2G0 

39.G 

G70 


A part of tliis stud}'- is devoted to an evaluation of results with treatment; 
therefore, it is necessary to determine the obstetrical outcome without treatment. 
This was done for each pregnancy afici' cla.ssification as shown in Tables IV 
and_V._ The total average abortion rate does not vary significantly from any of 
the indiyidual pregnancies and was 65.0 per cent and 46.5 per cent for the two 
groups, respectively, with a full-term salvage rate of 26.4 per cent and 47.7 per 
cent. Pull-term expectancy was somewhat better in the secondary group, which 
must be taken into consideration when evaluating results from any method of 
therapy. It is realized that a parallel .series with and without treatment would 
be more systematic. HoAvever, Tables IV and V will be used as controls and 
win be referred to again as Type I therapy in Tables X and XL 


Table IV. Primary Habitual Abortion. Obstetrical History After Classification 
According to Pregnancy Without Therapy 


PREGNANCY 

ABORTION 

IMMATURE j 

1 PREMATURE | 

FULL TERM 


SEQUENCE 

1 NO. 

1 PER CENT 

1 NO. 

1 PER CENT 

1 NO. 

1 PER CEN'I 1 

NO. 

1 PER CENT 

TOTAL 

First 

48 

61.5 

6 


3 


21 

26.9 

78 

Second 

35 

67.3 

2 


2 


13 

25.0 

52 

Third 

16 

66.6 

2 


_ 


6 

37.5 

24 

Fourth 

11 

84.6 



— 


2 

15.3 

13 

Fifth 

9 

66.6 



1 


2 

00 9 

9 

Sixth and Over 

7 

.53.8 

- 




6 

47.2 

13 

Total (uncor- 










rected) per- 
formance 

123 

6.5.0 

10 

5.3 

6 

3.1 

50 

26.4 

189 


Table V. >Secondary Habitual Abortion. Obstetrical History After Classification 
According to Pregnancy Without Therapy 


PREGNANCY 

abortion 

1 IMMATURE 

1 PREMATURE 

1 FULL TERM 


SEQUENCE 

NO. 

1 PER CENT 

1 NO, 

1 PER CENT 1 

1 NO. 

1 PER CENT I 

1 NO. 

1 PER CENT 1 

TOTAL 

First 

38 

53.5 

1 


5 


27 

38.0 

71 

Second 

17 

44.7 

1 


1 


19 

50.0 

38 

Third 

6 

35.2 

- 


1 


10 

58.8 

17 

Fourth 

3 

30.0 

- 


- 


7 

70.0 

10 

Fifth 

2 

28.4 

- 


- 


5 

71.6 

7 

Sixth and Over 

9 

50.0 

- 


- 


9 

50.0 

IS 

Total (uncor- 










rected) per- 
formance 

75 

46.5 

2 

1.2 

7 

4.3 

77 

47.7 

161 
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4. Streeter lias shown that a gestation of twenty-two weeks produces a fetus 
weighing approximately 500 6m. 

5. No fetus weighing less than 500 6m. has ever survived at the New York 
Hospital. However, according to Levine, there have been 32 survivals in infants 
weighing between 501 and 1,000 6m. 

It would appear from this evidence that the time-honored practice of con- 
sidering premature labors of 28 weeks or less as a miscarriage, or an abortion, 
is in need of doAvnward revision. These infants have survived and become classi- 
fied as “living abortions,’' a rather undesirable term. Accordingly, in keeping 
with what has lieen said above, a practical classification of infants on the basis 
of weight and duration of pregnancy at the time of deliveiy is presented here- 
with : 


Classification of Infants According to Weight and Duration of Pregnancy 

AT THE Time op Delivery 


classification 

BIRTH V’E-Giri' 

(gm.) 

duration of PREGNANI y 
(WEEKS) 

Abortus 

0-500 

0-22 

Immature 

501-1,500 

22-30 

Premature 

1,501-2,500 

30-36 

Full Term 

2,501 and over 

36-40 


Present Study 

Tncidence . — This study covers a 15-year period (1933 to 1947) during 
which time 56,803 pregnancies were cared for at the Woman’s Clinic of the New 
York Hospital. Statistical tables are offered telling a tale not always referred 
to in the text. Table I shows that 123 patients vath pi’imary habitual abortion 
were treated in 189 pregnancies, giving an incidence of 1:300. Sixteen did not 
return in a sul^sequent pregnancy. The highest number of consecutive abortions 
per patient was 11, the lowest 3, while the average number per patient was 4.2. 
There were 88 patients in the secondary abortion group who were studied in 115 
pregnancies, giving an incidence of 1:493. The highest number of consecutive 
abortions was 10, the lowest 3, while the average per patient was 4.5. The 
definitions stated above were rigidly adhered to in the selection of patients for 
tliis study. 


Table I. Primary and Second^vky Habitual Abortion 



1 


1 TOTAL NUMER OP PREG- j 





NANCIES 

AT WOMAN’S 





CLINIC 

(1933-1947) 



TOTAL 

TOTAL 

HABITUAL 


TOTAL 



NUMBER OF 

NUMBER OP 

ABORTION 


CLINIC 

! 


PATIENTS 

PREGNANCIES 

PATIENTS 


POPULATION 

INCIDENCE 


Primary abortion 123 669 389 56,803 1:300 

Secondary abortion 88 679 3m 56,803 3 ’•493 


Grand total 211 1348 304 


Obstetrical Performance— T \\g primary group had a total of 669 pregnan- 
cies; the secondary group had 679, making a grand total of 1,348 for analyst. 
The obstetrical history of each group before and after classification can be ob- 
tained at a glance from Tables II and III. The primary group had a total un- 
corrected abortion rate of 76.5 per cent and 57.4 per cent for the secondary 
group of patients. Both are considerably higher than the prevalent rate of 10 
per cent for the entire clinic population. The immature, premature, and fhLL 
term salvage is also given in these tables; the latter is only 20.1 per cent and 
39.6 per cent for the primary and secondary groups, respectively, whereas for 
the entire clinic it is over 80 per cent. 
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was poor to start with. Evidence of nutrilional deficiency was found iii many 
patients when specific laboratory tests were made. As will be empha.sized^ in 
Table XIII, some of these patienis manifested a hemorrliagic dialhesis consisting 
of bleeding from the nose, gums, and anus, as well as facile bruising 'of tlie shin, 
in addition to vaginal bleeding. Threatened aboi'iion had a higher incidence 
and may be indicative of a partial or marginal separation of the placenta, as in 
the case recently reported by Javert. Deficiency in vitamin C or K may l)e 
responsible for decidual bleeding which prcdisposc.s the patient to premature 
separation. Eutherford has found evidence of abnormal decidual bleeding in 
patients with threatened abortion by means of histological studies of decidual 
biopsies. Such a symptom-complex of bleeding is suggestive of deficiency in the 
anti-hemorrhagic vitamins C and K, which was partially confirmed by laboralojy 
tests, especially with regard to “ C. ” . , ■ _ 

Placenta previa had a much higher incidence in the habitual abortion in 
patients. Patients with threatened abortion were also found by Stander to have 
this complication with greater frequency. Eecentl 3 % two uteri were obseiwed 
following hj'^sterectomj'- in the first trimester of pregnanej^ and one contained 
a central placenta previa and the other a marginal one. Ordinarily, placenta 
previa and premature separation of the placenta are seldom mentioned as causes 
for spontaneous abortion. 

The data on imemature rupture of the membranes are incomplete. Not infre- 
quentl}’", these patients have a leakage of fluid per vaginam in the fourth or fifth 
month of gestation. One can often obtain a histoiy of prior intercourse undcJ’ 
such circumstances. Accordingly, complete abstinence from coitus during the 
entire pregnancy has been part of the treatment. Coitus may also re.sult in 
stimulation of uterine contractions and be undesirable for that reason. 


Table VIII. OBSTErcic Complications in Patje.vt.s With PaiiiAnY and 

Secondary Abortion 


COMPLICATION ! 

PRIMARY 

ABORTION 

SECONDARY 

ABORTION 



NO. 

1 PER CEN’I 

1 NO. 

1 PER CENT 

CONTROL 

Total no. of pregnancies 

189 


115 


5G,S03 

Nausea and vomiting 

IGG 

87 

70 

GO 

33.0 per cent 

Toxemia of pregnancy 

13 

7 

11 

9 

5.0 per cent 

Tlireatcned abortion 

28 

lo 

8 

7 

0.9 per cent 

Placenta previa 

8 

4 

2 

2 

0.3 per cent 

Premature rupture mem- 
branes 

10 

5 

G 

5 

30.0 per cent 


Gynecological Complications . — It seemed pertinent to consider the various 
kinds of gynecological disease because of a possible role in the pathogenesis of 
habitual abortion. A summaiy of the various conditions is presented in Table 
IX. Ketroversion had a much higher incidence than in a control series of 100 
parous and 100 nonparous women. Perhaps some of the patients had a spon- 
taneous correction with or without the aid of the knee chest position. Correc- 
tion of persistent retroversion has usually been accomplished b}^ the coml^ined 
technique described by Javert. When this gave unsatisfactory results, and when 
the uterus was adherent, a suspension operation was performed, and other eom- 
]fiications were also corrected at the same time. Two patients developed primary 
habitual abortion after uterine suspension and are therefore of special interest. 
Several patients had a myomectomy because of fibromyomas. The obstetrical 
results follovdng uterine suspension and myomectomj’- were as follows : 



SUSPENSION 

MYOMECTOMY 


ABORTION 

FULL TERM 

ABORTION 

PULL TERM 

Primary habitual abortion 

2 

7 

2 

5 

Secondary habitual abortion 

3 

4 

2 

3 

Total 

5 

11 

4 

8 

Incidence (per cent) 

31 

69 

33 

G6 
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Clinical and Laboraiory Daia . — complete history, physical examination, 
and certain laboratory determinations were performed on eacli patient. The 
pertinent data are presented in Tables VI and VII. Control incidences obtained 
from annual reports, publications, and individual studies of the department, are 
provided as available for ready comparison. It is readily apparent that both 
the primary and secondary groups of habitual abortion patients had similar con- 
tributing factors, defects, and deficiencies. This confirmed a suspicion that no 
single cause was responsible and at the same time indicated that secondary 
abortion patients should receive more serious consideration. "While they liave al- 
ready demonstrated ability to have one or more children and, therefore, have a 
better prognosis as to full-tenn expectancy without treatment than the primary 
group, it is even better with specific measures. However, this advantage is offset 
l)y a much higher infantile mortality, rate, as will be shown in Table XIV. AVhilc 
dietary information is lacking for the entire series of patients, one finds evidence 
of improper nutrition in the incidence of anemia, vitamins C and K deficiency. 
Blood loss from recurrent abortion may explain some of the cases with anemia. 
More specific data in this regard were obtained from a study of a separate group 
of 33 primaiy abortion patients and are provided in Tables XII and XIII. 


Table VI. Clinical Data on Patients With Primary and Secondary Habitual Abortion 


DATA 

PRIilARY abortion 

secondary abortion 

control 

No. of patients 

123 

SS 


Pace: WMte 

93 per cent 

92 per cent 

88 per cent 

Negro 

7 per cent 

8 per cent 

12 per cent 

Average age 

31 3 'ears 

31 3 ’ears 

23 3 'ears 

Elderlj'- primiparas 

25 per cent 

... 

8 per cent 

(Over 35 3 'ears) 




63 Tiecologic complications 

60 per cent 

52 per cent 


Medical complications 

4 per cent 

9 per cent 


Second husband 

3 per cent 

1 per cent 

— 


Table VII. Laboratory Data According to Number of Pregnancies in Primary and 

Secondary Abortion 



primary 

ABORTION 

secondary 

ABORTION 


DATA 

NO. 

PER CENT 

NO. 

PER CENT 

CONTROL 

Number of pregnancies 

189 


115 


56,80;5 

Wassermann 

(175) 


(105) 



Positive 

6 


7 

2.0 per cent 

Hemoglobin below 70 

(139) 

15 

(89) 

17 

7.0 per cent 

per cent 

Rh Factor: 


(28) 



(40) 

Positive 

■ S3 


88 

85.0 per cent 

Negative 


17 


12 

15.0 per cent 

Basal metabolism: 

(28) 


( 6 ) 

50 


^linus value 

65 


-- 

Vitamin G concentration"^ 

(44) 


( 11 ) 

45 

50.0 per cent 

(Below 0.5 mg. per cent) 
Prothrombin conceiitrationt 

55 

(S) 

(26) 


15.0 per cent 

(Below 70 per cent of 

47 


22 

normal) 






Modified prothrombin to.«tt 

(14) 


(3) 


1.0 per cent 

(Below 70 per cent of 
normal) 

0 


0 




(Figures -in parentheses indicate numher of patients ttuclicfl.) 

*Min<llin ami Butler Technique. 
tWavner, Brinkhous, and Smitli. 

JSunnnerson-Bonsnes. 

Ohstcivical Comjylications . — The occuitcucc of the same complications oi 
pregnancy in either .group as shown in Table ^TII is of obstetrical interest. 
Xausea and vomiting occurred frequently, ami served to reduce the value of an 
adequate antepartum diet, and were more pernicious when the patient s nutrition 
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promising results in seven patients 'with secondary 1ial)itiial abortion. Insuffi- 
cient consideration had been given to this group on the erroneous assumption 
that they needed no special consideration inasmuch as they had ah’eady born a 
viable child. This accounts for the small number of patienls in the secondary 
group. 


Table X. Primary Habitual Abortion'. Obstetrical Outcome Following A^ariou.s 
Types op Treatment Compared AVith Control 


THERAPY 

NUMBER 

op preg- 
nancies 

1 ABORTION 

1 IM.MATURE 

1 PREMATURE 

1 PULL TERM 

NO. 

PER 

CENT 

NO. 

PER 

CENT 

NO. 

PER 

CENT 

NO. 

PER 

CENT 

Type I (control) 

189 

123 

65.0 

10 

5.3 

6 

3.1 

50 

26.4 

See Table IV 










Type II 

50 

13 

26.0 

4 


1 


32 

64.0 

Type III 

41 

6 

14.6 

0 


2 


33 

80.4 

Total 

280 




• 





Table XI. Secondary Habitual Abortion. 

Obstetrical Outcome Following A^'ahious 


Types op Treatment Cojipared AVitii 

Control 




NUMBER 

ABORTION 1 

IMMATURE 1 

PREMATURE | 

FULL TERM 


OP PREG- 


PER 


PER 


PER 


PER 

THERAPY 

NANCIES 

NO. 

CENT 

NO. 

CENT 

NO. 

CENT 

NO. 

CENT 

Type I (control) 

161 

75 

46.5 

2 

1.2 

7 

4.3 

77 

47.7 

See Table A'' 










Type II 

41 

19 

46.3 

1 


1 


20 

47.5 

Type III 

7 

0 


0 


0 


7 

100.0 

Total 

209 










Special Clinic 

A special clinic was establi.shed in 1940 for the studj- of habitual abortion 
and for the standardization of management and treatment. The contemplated 
program Avas interrupted by World War II so that, finally, only 33 patients 
had been uniformly studied and treated in 41 pregnancies. Data on these pa- 
tients have been presented in Tables X and XI. Additional information pertain- 
ing to them is provided in Tables XII and XIII. Multiple factors, defects, and 
deficiencies AA^ere diagnosed and treated. Occasional! after an abortion, cor- 
rective measures Avere instituted before the next pregnancy. Urological exami- 
nations Avere performed on nine husbands and normal spermatozoa Avere found 
in all. Tavo patients remarried and Avent to term in the very next pregnancy 
AAuth Type III treatment. 

Gradually Autamin E and progesterone therapy Avere discontinued Avith the 
f olloAAung results ; 


AVitli progesterone 
AVithout progesterone 
AATtli vitamin. E 
AVitliout vitamin E 


PREMATURE AND 

NO. OP CASES ABORTIONS FULL TERM 

21 2 19 

20 1 19 

28 6 22 

13 2 11 


Virtually the same results AA^ere obtained Avith Autamin E and progesterone 
as Avithout theni. This led to a Avithholding of vitamins C and K in certain 
patients AAuth primary habitual abortion Avith the following results : 

AVitlx vitamin C 41 6 35 

AVitliout vitamin G 2 2 _ 

AVitli vitamin K. 33 7 26 

^AVitliout vitamin K n i jO 
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Three patients had a double .uterus. Curettiiigs of five patients revealed 
cervical and endometrial polj^ps. Contraiy to expectation, lacerated cervices 
and amputations were of minor importance in the secondary group, which is in 
agreement with the findings of Finn regarding the influence of cervical opera- 
tions on subsequent childbearing. 


Table IX. Gynecological Complications and Type op Treatment in Patients 

With Habitual Abortion 



1 NUMBER OF PATIENTS 


NUMBER OP 

PATIENTS 


PRIMARY 

.SECONDARY 


PRIMARY 

SECONDARY 

COMPLICATIONS 

(123) 

(88) ’ 

TREATjMENT 

(123) 

(88) 

Uterus : 

' 





RetroAmrsion uteri 

50 

30 

Pessary 

11 

0 




Suspension 

10 

3 

Myoma uteri 

11 

7 

Myomectomy 

3 

2 

Double uterus 

2 

1 

None 



Cervical laceration 

- 

2 

Repair 

- 

1 

amputation 

— 

1 




Descensus uteri 

- 

2 

None 



Polyps, cervical 

3 

— 

Polypectomy 

3 

- 

endometrial 

1 

— 

Curettage 

1 

- 

Ovary : 






Ovarian cyst 

3 

2 

Oophorocyst- 

1 

1 




eetomy 






Cyst resection 

2 

1 

Salpinx : 






Salpingitis 

3 

- 

Salpingectomy 

3 

- 

Ectopic pregnanc.y 

1 

1 

Salpingectomy 

1 

1 

Total number 

74 

46 


34 

8 

Total incidence 

60 per cent 

52 per cent 


28 per cent 

9 per cent 


Summary of Treatment . — The obstetric outcome of 280 pregnancies in 107 
primaiy habitual abortion patients, and of 209 pregnancies in 88 secondary 
abortion patients is shovm in Tables X and XI. The various tjqpes of treatment 
employed can lie dhdded approximately as follows : 

Type I. No Treatment. This control group of patients Iiave been presented in Tables 
IV and V. Tiiey received essentially no therapy since they liad aborted, were threatening 
to abort, or did so imraediatelj' after consulting a physician. 

Type 11. Empirical Treatment. Tliis designates former therapy vhich was based on 
practical observations and accepted procedure without specific study of individual patient 
requirements. It includes prenatal care, complete or partial bed rest, restriction of coitus at 
the time of the expected menstrual period, sedation, Autamin E, progesterone, thyroid extract, 
and anti syphilitic therapy. 

Type III. Rational Treatment. This implies specific detection and correction of 
certain factors, defects, and deficiencies, and represents the current treatment. It consists 
of antenatal care; diets high in citrus fruits, fresh vegetables, and minerals, dietary sup- 
plements including vitamin C (50 to 100 mg., three times a day), Iv (5 mg. daily) and 
minerals; complete restriction of coitus; psjmhotherapy; avoidance of mineral oil (which 
absorbs the fat-soluble vitamins) ; and thyroid extract wdien the basal metabolism rate is 
low. Bed rest and sedation are reserved for those Avith threatened abortion, fcome patients 
also receiA^ed A-itamin E and progesterone, but these agents are no longer employed. 

Tlie obstetric outcome according to the various types of treatment dcscrilied 
above has been summarized in Tables X and XI. Type III therapy gave tJie 
best results as shown by an abortion rate of only 14 ]ier cent as contrasted with 
65 per cent in the control group vdthout treatment. It provided a correspond- 
ing increase in the full-term salAmge, which was 26 per cent in the control pa- 
tients and 80 per cent after Type III treatment. Current therapy also gaAe 
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Nervous tension and anxiety may result in nausea and vomiting as shown 
in Table XIV. Such loss of food sulxstances- can reduce the value of _ a normal 
diet and exert a greater effect on -those with a poor nutrition. Dietary de- 
ficiencies were corrected, and vitamin and mineral supplements were provided. 
Perhaps in some patients such treatment also served as a placebo. _ Continuation 
of activity was insisted upon in order to keep the patient occupied, while bed 
rest was reserved for those with threalencd abortion. There is no actual proof 
that constant bed rest is essential for a successful confinement since most women 
have a satisfactory termination without it. 


Table XIV. Type of Delivery (Premature and Fult. Term), Goxge.nital Axomalif.s, 
Maternal and Infantile JIortality in nAuiTUAL Abortion 


DELIVERY 

PRI.MARY 

ABORTION 

1 secondary ABORTION | 

CLINIC 
INCIDENCE 
(PER CENT) 

NO. 

1 PER CENT 

NO. 

1 PER CENT 

Spontaneous 

95 

G7.9 

90 

S8.0 

So 

Operative : 





15 

Forceps 

27 

19.0 

5 

5.0 


Caesarean section 

15 

lO.fi 

1 

1.0 


Breech extraction 

5 

3.5 

5 

5.0 


Version 

0 


1 

1.0 


Total number 

142 


lOcS 



Congenital anomalies 

3 

2.0 

1 

1.0 

2.9 

Alaternal mortality 

2 

1.4 

1 

1.0 

0.2 

Infantile mortalitj' 

5 

.3.5 

13 

12.0 

3.0 


At first it seemed wi’ong to advise these patients to conceive again and 
again. However, this point of view was confirmed by the actual results. A 
spirit of rivalry and improvement of morale replaced their previous domiheart- 
edness as they observed one another continuing successfully to term. The nurs- 
ing and social services rendered valuable assistance to many patients. Some 
were advised to seek spiritual comfort at prayer and from the church. While 
psychotherapy is a necessary part of the treatment, it is most difficult to evaluate 
its importance statistically. 

Type of Delivery and Congenital Anomalies 

When a patient reaches full term after many recurrent abortions, the 
initial joj'- is replaced by apprehension of labor. Under such circumstances, 
analgesia is indicated and spontaneous deliveiy is anticipated, as shown in Table 
XIV. Cesarean section had a higher incidence in the primary group. 

Congenital anomalies had a lower incidence in each group of patients than 
ordinarily occurs in the clinic population. Malpas repox’ted a rate of 2.9 per 
cent, Avhich is also extremely low. Accordingly, there appears to be no basis for 
stating that these patients should avoid future pregnancies. 

Maternal and Infantile Mortality 

Two maternal deaths followed cesarean section and one occurred after a 
midforeeps delivery as shovm in Table XIV. The infantile mortality rate in the 
primary group was the same as that for the clinic, but it was four times greater 
in the secondary abortion patients. This demonstrates the need for an increased 
interest and effort in the management of this type of patient even though she has 
a better prognosis as to full-term expectancy. 

Discussion 

This study had a fourfold purpose, namely, to define habitual abortion, to 
determine the incidence, to detect the contributing factors, defects, and de- 
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Table XII. Pkijiary HiVeitual Abortion. Summary op Conditions Pound in 33 Patients 

Before Recewing Type III Therapy 


CONDITION 

NUAIBER 

PER CENT 

Nutrition inadequate 

27 

82 

Nausea and vomiting 

23 

70 

Bed rest and sedation 

30 

90 

Coitus in pregnancy 

28 

85 

PsA’'clio:natic instabilit}' 

28 

85 

Mineral oil used 

15 

45 

Gynecological complications 

19 

57 

Dietarv deficiencies: vitamin C 

17 

51 

prothrombin (K) 

14 

42 

Hormone deficiency : minus basal metabolism rate 

17 

51 

Medical complications: hemorrhagic diathesis 

22 

66 

underweight, ovenA'eight 

8 

24 

anemia, positwe serolog}’’ 

6 

18 

Total 

254, or average of 

7.7 per patient 


Table XIII. Prii^iary Habitual Abortion. Summary op Type III Therapy Ejiployed in 


41 Pregnancies 

TREATMENT 

NUMBER 

PER CENT 

Nutritional instructions 

41 

100 

Nausea and Ammiting control 

25 

61 

Bed rest and sedation omitted 

37 

90 

Coitus prohibited 

41 

100 

Psychomatic therapy 

41 

100 

Mineral oil prohibited 

41 

100 

Gynecologic complications corrected 

17 

41 

Dietary supplements; Autarain C 

38 

92 

A'itamin Iv 

30 

73 

Autamin E* 

28 

68 

minerals 

18 

43 

Hormone supplements: progesterone 

21 

51 

thyroid extract 

17 

41 

Medical complications treated 

14 

34 


It would appear that vitamin C gave slightly better results than did vitamin 
K, though more data are needed to arrive at any definite conclusions. HoAvever, 
in a separate series of patients Avith threatened and spontaneous abortion, vita- 
min C deficiency AA^as found in nearly three-fourtlis of tlie patients. 

G-radually, after omitting Amrious agents and methods from the therapy, one 
may ultimately discover AAfiiich procedure is responsilile for the favorable results 
and thereby ascertain the pathogenesis of habitual abortion. At the present 
time, one must conclude that there are several causatiA’-e factors and several 
remedial agents and procedures. Among the latter are vitamin C, sexual ab- 
stinence, and psychotherapj''. 

Psychosomatic Obstetrics 

Perhaps ncAAfiiere in the field of medicine does one encounter as many emo- 
tionally unstable patients as in eases AAfiiere there is no offspring. ^ The docility 
and equanimity of the usual obstetric patient are lacking. _ The habitual abortion 
patients are apprehensh^e, fearful, and cry easily. Physicians liaA^e endeavored 
to console them by stating that nature has deliberately cast off an abnormal 
child. This serves to increase a guilt complex that is iiiA'ariably present. Tiiey 
always ask: '‘Why do I abort?'’ Sometimes they add: '_‘My }ra.sband says it 
is my fault. ’ ’ In days gone by, the Puritans interpreted miscarriage as signify- 
ing intercourse on a holy daj*. It Avould be interesting to Ioioav their reasons 
for this point of Anew. 
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abortions. Vitamin E and proge.steronc were introduced and great reliance was 
placed on these agents. Not infrequently, the habitual abortion patients were 
referred to the Sterility Clinic for appraisal of their problem, even though none 
of them exhibited any particular difficulty in becoming pregnant. 

A Special Clinic was established in 1940 for the study and treatment of 
habitual abortion. Patients made regular antenatal visits and various tests and 
determinations were obtained, as tabulated in Tables XII and XIII. lifeanwhile, 
vitamin K had engaged the interest of obstetricians with regard to hemorrhagic 
disease of the newborn. Together with vitamin C, it became the subject of an 
investigation reported by Javert and Stander. This focused attention on the 
importance of the nutritional aspects of habitual abortion and certain dietaiy 
supplements were administered according to individual patient requirement. 
The Warner, Brinkhous, and Smith test was used for the plasma protlnumbin 
determinations and at first many low values were obtained and reported. This 
test, as modified by Summerson and Boirsnes, now reveals normal prothrombin 
values in habitual abortion. This led to the discontinuance of vitamin K thera])y 
in ten patients who had a satisfactory outcome. However, because of insufficient 
data, this vitamin is still employed in our present regimen. By a gradual 
elimination of all agents and methods, one may ultimately discover the patho- 
gene.sis of habitual abortion. Unfortunatoly, certain circumstances required 
that the Special Clinic be discontinued in September, 1947, so that clinical man- 
agement of these patients has reverted to the use of Type III therapy on an 
empirical basis with a continuation of the good results. 

Conclusions 

1. A patient having three or more consecutive spontaneous abortions begin- 
ning with the first pregnancy is regarded as having “primary habitual abortion.” 

2. A patient is designated as having “secondary habitual abortion” when 
three or more consecutive abortions follow delivery of one or more immature, 
premature, or full-term infants. 

3. An abortion is rigidly defined as a pregnancy ending at 22 weeks’ ges- 
tation or less and resulting in a fetus weighing 500 Gin. or less. 

4. The incidence of primary habitual abortion is 1 :300 and for the secondary 
variety it is 1 :493. 

5. One hundred twenty-three primary habitual abortion patients had 669 
pregnancies, and 88 secondary abortion patients had 679 pregnancies, making 
1,348 in all for analysis. 

6. The uneorrected abortion rate Avithout treatment was 65 per cent for the 

primarj^ group, and 46 per cent for the secondarA>- group of patients Avith a 
corresponding full-term expectancy of 26 per cent and 47 per cent, respectively, 
shoAAung a somcAAdiat better prognosis for the secondary habitual abortion patient. 
This Avas offset in part by an infantile mortality rate of 12 per cent for these 
patients. "" 

7. The histories, physical examinations, and laboratory detei-minations of 
both the primaiy and secondary groups revealed the same multiple factors, 
defects, and deficiencies. 
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ficiencies, and to evaluate tlie results obtained by tlie correction of these con- 
ditions. The histories, physical examination, and laboratory determinations 
revealed multiple conditions which were essentially the same in both groups of 
primary or secondary habitual abortion patients. These patients were rigidly 
classified even though it means losing a good many who had fetuses just 
over 500 Gm. Multiple tlierapeutie agents or methods were employed with 
gratifying results as shown by the reduction of the abortion rate from 65 per 
cent to 14 per cent, wdth a corresponding increase in the full-term salvage from 
26 per cent to 80 per cent. However, it is equally important to mention five 
primary abortion patients who had 7, 8, 9, 10, and 12 consecutive abortions, 
respectively, and never succeeded in reaching viability. Several of these have 
since adopted children. 

Unfortunatel}'', it is difficult to assess the individual merit of an^^ single 
agent or method. Gradually, certain items such as vitamin E and progesterone 
were eliminated without noticeable impairment of the end results. Similarly, 
vitamin K has been omitted from the treatment given to ten patients who went 
to term. "While these agents corrected an underljmig deficiency, they may have 
had also a placebo effect. Tlierefore, it is equally difficult to evaluate the benefits 
of psychotherapy. 

Some liglit may have fallen on tlie patliogenesis of habitual abortion. Lack of 
aiitihemorrhagic vitamin C and possible K may precipitate decidual bleeding lead- 
ing to premature separation of the placenta and ultimate spontaneous abortion. 
Certain patients showed evidence of hemorrhagic diathesis as manifested by 
nasal, gingival, rectal, and dermal bleeding in addition to vaginal bleeding of 
threatened abortion. Many of these patients had low values for ascorbic acid in 
blood plasma and others were also low in prothrombin concentration. Moore 
et al. have concluded that vitamin K deficiency was a factor in producing alior- 
tion in rabbits. 

There is such a maze of literature that proper cognizance cannot be taken 
of all of the pertinent articles. As tlie reader reviews them in order to develop his 
own philosophy, let him lie reminded of three important matters : the high per- 
centage of success irrespective of which vitamin, hormone, or method is em- 
ployed; the lack of specific information as to the pathogenesis of human spon- 
taneous abortion. 

It is of interest to review the treatment of habitual abortion at the Woman’s 
Clinic since its establishment in September, 1932. At that time, it was the usual 
practice to employ empirical treatment based on clinical experience and obser- 
vation. Complete bed rest was insisted upon, and intercourse was permitted 
or interdicted only at the time of the expected menstrual period. Thyroid extract 
was in vogue, and antisyphilitie therapy was occasionally recommended on the 
history of recurrent abortion. The advent of the Wassermann test put a stop to 
indiscriminate antisyphilitic therapy. Little or no attention was paid to diet, 
nutrition, and anemia. 

The first patient to receive nutritional consideration of habitual abortion 
was placed on a high- vitamin, high-iron diet by one of us (C.T.J.) in 1936. This 
patient wms delivered of a full-term child after having sustained three previous 
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A LENGTHY, detailed, and highly intuitive paper by Walthard, pulilished 
in 1903, was concerned with epithelial inclusions in the ovary. The ma- 
joritj'^ of his data had to do with germinal epithelium inclusions. In addition, 
he described two ovaries which contained small solid epithelial bodies, noted 
that similar structures were found in and under the serosa of the tube, and 
commented that they may undergo cystic changes in this location. 

Nowadays the original subject of Walthard ’s study has been forgotten but 
these solid and cystic epithelial structures have been termed Walthard ’s bodies 
in many publications, whether they are found in the tube or in the ovary. 

The name “Walthard bodies” is inappropriate. In the first place, Walthard 
was a latecomer in describing them. Second, and of more importance, the use 
of a man’s name for an anatomic or pathologic structure is an objectionable and 
confusing practice. Terminology should have descriptive or etiological signifi- 
cance. The use of a man’s name, no matter how respected, leads to confusion. 
Consequently, in the material to follow, those structures will be referred to as 
peritoneal bodies or epithelial knots, and their cystic derivatives as peritoneal 
cysts. 

As previously stated, Walthard was not the first to describe these structures. 
In 1902, Scliiekele devoted many pages to this subject, citing ten authors who 
had previously described or discussed them. In 1903, Robert Meyer mentioned 
articles devoted to or referring to them by six additional authors. Werth, in 
1887, gave the first adequate description and discussion of this subject, accord- 
ing to Meyer. Plant in 1933 also credits Wertli with the first good description 
of these bodies. 

Recently (1946) Reis has discussed these “cell balls” and their cystic deriva- 
tives. More recently Moore (1947) considered these structures and' their cystic 
derivatives so rare that he published a report on the findings in one patient. 
He stated that a total of only 266 cases had been reported in the literature. We 
have made no attempt to check the accuracy of this claim. 

Material 

The material was derived from routine slides of one or both salpingo- 
oophorectomy specimens from 150 patients. In addition, the lateral half of the 
tube, broad ligament and ovary from 16 patients has been serially sectioned 
and studied. Routine sections were stained with hematoxylin and eosin; in 

♦Presented before the Chicago Gynecological Society', March 19, 1948. 
tSupported in part by a grant from Ciba Pharmaceutical Products, Inc. 
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8. CmTeiit therapy is based on. the detection and correction of all contrib- 
utory conditions and consists of dietary instructions, dietary supplements such 
as vitamins 0 and K and minerals, abstinence from intercourse, continued am- 
bulation and activity, psychotherapy, thyroid extract as indicated, elimination 
of gynecologic disease, and avoidance of mineral oil. 

9. The above regimen yielded a full-term salvage of 80 per cent in the 
primary group and 100 per cent in the secondary group with a corresponding 
reduction in the primary abortion rate to 14 per cent. 

10. It is impossible to state which vitamin, hormone, or method was respon- 
si])le for tlio good results. Elimination of vitamins E, K, and progesterone from 
the regimen did not seem to impair the outcome. 

11. Vitamin C deficiency may predispose to the production of decidual 
bleeding (threatened abortion) and to premature separation of the placenta 
and ultimate .spontaneous a])ortion. 

12. Coitus in pregnancy may precipitate abortion in predisposed patients. 

13. Threatened abortion (premature separation) and placenta previa had 
an increased incidence in the habitual abortion patients. 
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Location.—ThQ impression is current that these structures are found only 
on or just beneath the serosa of the tube. A group of 67 solid or cystic bodies 
in which the position could lie accurately determined was tabulated; 33 were 
on the tube and 34 on other areas of the broad ligament. In this latter location, 
nine were on the mesovarium and the remainder (25) on the meso.sal]iinx. 


Fig. 2. — Small cystic bociy under surface' ot mesovarium. Note the uniform darker staining 
cytoplasm and early pyknotic changes in nuclei of cells lining cavity. 



It should be noted that most routine blocks were cut to include tube, meso- 
salpinx, mesovarium and at least part of the ovary. It was thus possible to 
survey the serosal surface of all the constituents of the broad ligaments in a 
single section. (In most laboratories, blocks of the tube and ovary are cut 
separately and the broad ligament is not included. We believe that this is the 
likely explanation for the current misconception regarding the usual position 
of these structures.) 

Position in Relation to Surface . — The probable mode of development of 
these structures from peritoneal mesothelium will be discussed later. However, 
consistent with this histogenesis, a few of the solid bodies showed direct con- 
tinuity with the mesothelium (Fig. 5). Only a portion of the epithelial mass 
was therefore subserosal. In other routine specimens, solid bodies and some 
showing a moderate degree of cystic dilatation were located immediately under 
but not continuous with the mesothelium. Possibly some of the other solid 
bodies found in routine sections would have shown continuity with the meso- 
thelium had serial sections been made. In several of the serially sectioned 
specimens such continuity could be demonstrated. On the other hand, several 
were observed in the serials that were just subserosal, but there was no con- 
tinuity with the mesothelium. Still other solid bodies were noted to be separated 
from the serosal surface by a definite layer of connective tissues (Pig. 6). This 
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addition, Milligan triclirome and iron hematoxylin with mncicarmine have been 
used. 

Fhvdings . — These solid or cystic structures have been noted in specimens 
from 78 patients. A total of 58 solid bodies and 78 of their cystic derivatives 
have been found. These data do not include the findings in two serially sec- 
tioned specimens. One surface of one broad ligament and both surfaces of the 
other were literally covered by these solid or cystic structures. The exact num- 
ber has not been counted. In the routine tissues the number of solid bodies 
varied from one to three per specimen. The number of cystic structures varied 
from one to twelve. 



Pie. 1. — Solicl epithelial body just under intact serosa of mesosalpinx. Note distinct cell 

membranes. 


Morphology . — The solid bodies (Fig. 1) are composed of a mass of epithelial 
cells which possess distinct ceU membranes, faintly staining cytoplasm_ and 
vesicular nuclei with little or no chromatin. As described by Varangot (1938) 
and D. N. Danforth (1942), there is an infolding of the nuclear membrane. Un- 
der oil immersion this infolding frequently gives the nuclei bizarre shapes. 
There are no intercellular bridges and no basement membrane surrounds the 
body. There is no true capsule although compression of adjacent connective 
tissue may give the false impression of a capsule. 

The word “squamous” has frequently been used in reference to this epi- 
thelium. As pointed out by Ealpli Eeis, it is not squamous epithelium. There 
is no flattening of the epithelium either in the solid bodies or in the larger 
bodies with small cavities. Flattening occurs only when cystic dilatation is 
fairly extensive. 

_ The process of cavity formation and C 5 ’'stie dilatation can be observed in 
various specimens. Occasionally, in early cavity formation the immediately 
adjacent epithelial cells are cuboidal and rarely even columnar (Fig. 2). This 
appearance, we believe, must be interpreted as a degenerative phenomenon since 
the nuclei are frequently pyknotic and the cytoplasm of such cells takes on a 
uniform glassy but deeper stain. 

With the accumulation of further fluid, the number of layers of cells in 
the wall becomes less and the degree of flattening of the cells in the luminal 
layers becomes greater (Figs. 3 and 4). In the larger cysts the epithelium con- 
sists usually of two layers of flattened cells; more rarely, of only a single layer. 
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Differentiation From Cysts of Mesonephric or Paramesonephric Origin.—V^^e 
have recently presented the detailed histolo<?ie characteristics ol cysts of the 
broad ligament derived from the me.soncphric duct, mesonephric tubules, and 
aberrezit paramesonephric (tubal or Sliillerian ) epithelium (Gardner, Greene, 
and Pecldiam 1948). In adequate tissue preparations they can be differentiated 
with certainty from peritoneal bodies and peritoneal cysts. Cysls of meso- 
nephric or paramesonephric origin have a true capsule in which muscular 
elements can be identified with a Milligan triehrome stain; peritoneal cysts do 
not have a true capsule. The epithelium of cysts of mesonephric duct origin is 
single-layered, cuboidal, and has a basement membrane. That of mesonephric 
tubule origin is more columnar and is composed of two types of cells, lightly 
staining ciliated cells and more darkly staining noneiliated cells. The epithelium 
of cysts of paramesonephric origin is identical to that of the oviduct or lube and 
is composed also of two t3’'pes of cells, ciliated and secretory. The epithelium of 
peritoneal cysts on the other hand is composed of tlattcned cells, usually two 
•layers in thickness. 


jr~ 

\ 



Fis. 5. Fig. G. 

Fig. 5. — ^Two small bodies on surface of uterine tube. One is continuous with peritonea! 
mesothelium ; the other is immediately subserosal. 

, . (>- 77 Small epithelial body with minute cavity. It is separated from serosa of meso- 

salpinx by thin layer of connective tissue. 


Histogenesis. — Four main theories have been proposed to explain the histo- 
genesis of peritoneal bodies, the so-called AValthard bodies : 

One of the earliest was that these bodies represent or are derived from 
accessory adrenals. According to Eossa (1898), these solid bodies are accessory 
adrenal tissue and cysts result from atrophy of this tissue. While accessory 
adrenals may be found in the broad ligament, their resemblance to these 
epithelial bodies is indeed slight and most superficial. At present no one holds a 
brief for this suggested histogenesis. 

The second main theory was proposed by Schiekele (1902). He believed 
that they developed in sitn from surface epithelium. This surface epithelium, 
however, was not ordinary peritoneal mesothelium but ovarian germinal epi- 
thelium which had migrated to this aberrant location in an unknown manner 
due to an unknomi stimulus. The belief that these bodies develop from ovarian 
germinal epithelium rather than peritoneum seems unnecessarily complicated. 
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was also true of bodies that showed more than a moderate amount of cystic 
dilatation. A few of the moderate-sized cysts were entirely below the serosal 
surface; the majority, however, bulged above the surface level (Figs. 3 4). 

Some were truly sessile or even semipedunculated; this was usually true of the 
larger cysts. 

In a few of the routine sections solid and cystic bodies were apparently deep 
ui the substance of the broad ligament. However, extensive adhesions were 
present in each instance due either to a previous pelvic inflammatory process 
or to endometriosis. Consequently, we believe that this location was an artifact, 
due to distortion of tissues by the coexisting adhesions. Serial sections would 
probably have demonstrated their near proximity to peritoneal clefts or in- 
foldings. This opinion is neither unique or original. It was expressed l)y. 
Eobert Meyer in 1903. 



Fig-, 3. Fig. 4. 


Fig. 3 . — Liow power photomicrograpli with arrow pointing to two cystic bodies on surface 
of mesosalpinx. 

Fig. 4. — High power of Fig. 3 showing sessile position of most of the larger cystic body. 


■ Inflammatory Reaction . — Gross pathology reports and microscopic specimens 
from -35 patients were studied in particular for evidences of present or past 
inflammatory reactions ; it was found in 32 specimens. The microscopic evidence 
of active inflammatoiy reaction was quite obvious; it was usually a subacute 
perisalpingitis associated either with ectopic pregnancies or more frequently 
tvith endometriosis. Adhesions alone or in association with other old inflamma- 
tory residuals were found in the others. These, too, were associated either with 
residues of pelvic inflammatorj'’ disease or with endometriosis. In the remaining 
three specimens there was no evidence of present or past inflammatory reaction. 
It is possible, of course, that such inflammation had occurred in the past but had 
left no permanent residues. 
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the Other hand, we found two definite solid epithelial Ijodies in serial sections 
(Fig. 7). These were identical in all details with those of the tube and broad 
ligament. In one specimen, direct continuity could be demonstrated Avith an 
area of piled up germinal epithelium. Tlic otlier was directly under tlie 
germinal epithelium but separated from it by a tJiin layer of ovariati stroma. 
A third specimen in the cortex of an ovary had several solid cords of similar 
epithelial cells imbedded in a fibrous stroma. This is not included, however, 
since Ave are uncertain Avhether it is, or is not, a trnc, but minute, "Brenner 
tumor. ’ ' 



Fie. 7. — Solid epithelial body in cortex of ovary. This specimen showed no continuity witli 

the surface epithelium. 


Conclusions 

Solid epithelial bodies and their cystic derivatives are found relatiA’'ely 
frequently under the serosa of the tube and the broad ligament. The commonly 
used name "Walthard bodies” is considered inappropriate because personalized 
nomenclature is confusing and, in regard to priority, Walthard Avas actually a 
latecomer in describing these structures. 

The solid and cystic structures are found Avith no greater frequency under 
the tubal serosa than under the remaining surface of the broad ligament. They 
are extremely rare in the ovary. 

They arise from the peritoneal mesothelium in response to and as part of an 
inflammatory reaction. 
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A third theory of histogenesis was added fairly recently by Ralph Reis. 
He suggested that they developed from misplaced entodermal cells of cloaeal 
origin. His reason for this suggestion was the close similarity of these structures 
to cell balls of Limbeck and Brunn which are found under the vesical and 
ureteral mucosa. 

This theory seems unlilcely. The fact, that two structures are morpho- 
logically similar does not prove that they have the same embryonic derivation. 
In fact, while the bladder is largely derived from cloacal entoderm^ the ureter 
where similar cell balls are found is derived from the mesonephric duct — a 
mesodermal derivative. 

A fourth and commonly accepted histogenesis was proposed and well 
demonstrated by Werth in 1887. He showed that these bodies develop as pro- 
liferations of the peritoneal epithelium. He was able to demonstrate continuity 
in some instances between the epithelial bodies and the overlying serosal epi- 
thelium. Various subsequent workers have accepted this mode of development 
and have also been able to demonstrate similar continuity. In 1903, Robert 
Meyer published a thorough and most conMncing study on this subject. He 
showed the early stages of proliferation of the peritoneal epithelium and sub- 
sequent development of these solid and cystic bodies. His report was based on 
the findings in solid and cystic structures from 16 specimens. In each case 
there was evidence of present or past inflammatory reactions. Consequently, he 
concluded that these bodies occur as a response by the peritoneum to inflamma- 
tory processes. 

Our findings, particularly in serial sections, are similar to those first 
described by Werth in 1887, and fully amplified by Meyer. Various stages in the 
development of these structures have been noted from the early localized areas 
of proliferation of the mesothelium, the downgrowth of epithelial masses, sub- 
serosal masses of epithelial cells no longer connected to the mesothelium, early 
cystic degenerative changes in the center of these masses and the final end 
result, peritoneal cysts. 

We could find no evidence of present or past inflammatory reaction in three 
of our specimens. It is possible, however, that these tissues had_ in the past, 
been subjected to a mild inflammatory reaction which had, however, left no 
permanent residues. It must be remembered that bacterial inflammation is not 
the only factor that may lead to the development of these structures. That 
chemical irritation from blood is sufficient to cause their production is evinced 
by their frequency and easily observed early stages of development, not only 
with tubal-pregnancy specimens but also in cases of endometriosis. It is even 
conceivable that they may arise as the result of chemical irritation from a small 
amount of intrap eritoneal bleeding associated with rupture of a follicle. If 
this were the case, one would not expect to find permanent residues of an in- 
flammatory reaction. 

“WalthcM'd Bodies” in the Ovary . — As previously stated, Walthard’s 
original paper was concerned with germinal epithelial inclusions in the ovary. 
In fact, the solid epithelial bodies given his name constituted only a minor part 
of his paper. Furthermore, solid epithelial bodies in the ovarj’- similar to those 
found under the serosa of the tube and broad ligament are very rare in our 
experience. 

In a deliberate study of sections from 100 ovaries, D. N. Danforth found 
only one solid bodj'- of this tjqje, although he found four other cystic derivatives. 
On the other hand, he found 13 solid and 43 cystic bodies on the tube and 
mesosalpinx in 350 routine sections. 

We found none of these solid bodies and no structures _ which we could 
identify as their cystic derivatives in the ovaries of our routine sections. On 
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Finally, I consider the effort to eliminate proper names from anatomical nomenclature 
to be important and commendable. However, one might object to the suggested term 
‘‘peritoneal bodies” on the grounds of their admitted occurrence in the ovary, an organ wind), 
strictly speaking, has no peritoneal covering. 

DR. RALPH A. REIS. — The essayists report the frequent finding of cell balls or nests 
in the subserosa of the uterine tube and of the broad ligaments. They cmpliasize the fact 
that these cell balls are not made up of squamous epithelium and that they arc not the 
so-called Walthard bodies. With both of these conclusions we arc in full accord. Anyone 
who has studied these cell balls must agi'ce that they are made up of transitional celts. 

A study of Walthard’s original article will show that he reported on cell rests in the. 
ovary in which the individual cells were made up of nonvesicular nuclei, deep pyknotie 
cytoplasm, no distinct cell membrane, and were eoflcc bean shaped as recently emphasized by 
Danforth. Last, the cell masses are embedded in a network of trabcculatcd connective 
tissue. Brenner tumor cells are similar and are likewise embedded in a connective tissue 
stroma. These differences have been previously emphasized in the discussion of our report 
of 194:6. 

A consideration of the etiologj^ of these cell masses raises many interesting questions. 
The essayists report evidence of inflammation in some 32 and no such evidence in only three 
specimens. In these latter, they presuppose pre-existing inflammation even though no 
evidence of such can be found. This conclusion is open to serious question. All the uterine 
tubes imder consideration were removed for cause; therefore inflammation and pathology 
were found in practically all. In our series, only normal tubes wore studied and all tubes 
showing any evidence of inflammation were carefully e.xcluded. Yet in our study, six out of 
ten, when studied by serial section, showed these selfsame cell balls. Certainly, then, it would 
seem that pre-existing inflammation is not nccessarj' and that no one has tlie riglit to assume 
that inflammation must have been present to account for these cell balls. 

Furthermore, our studies showed that with the formation of cysts within these cell 
balls, the transitional cells forming the innermost lining of the cysts assume first low cuboidal, 
and later high cuboidal shapes while the cells situated peripherally remain transitional in 
character. We do not agree with the thought that the cells lining the cysts are undergoing 
a degenerative process. 

We are still of the opinion that the change, as first described by Sapliir and Kurland, 
from transitional cells to cuboidal cells, is a reversion to an embryologically younger form 
of epithelium. It is an excellent example of “dediffereutiation. ” It has been repeatedly 
stated that new cells, under the influence of irritation, regeneration, or tumor growth, will 
undergo a dedifferentiation or reversionary process in the direction of the primary cmbrj-onal 
or blastomere cell. With further growth there is a redifferentiation to form a cell not 
identical with the original type. This new differentiation results in cells of a lower order of 
specialization than the original. This is progressive or prosoplastic metaplasia. 

Limbeck and Brunn reported similar cell balls with similar cyst formations in the 
wall of the bladder, the ureter, and the kidney pelvis. Saphir and Kurland found the same 
structures and were able to trace the development of adenocarcinomas of the bladder to such 
cell balls. It is, of course, hazardous to conclude similarity of origin from the fact that 
structures closely resemble each other morphologically. Histologically, cell balls of the 
urinary tract and of the tube seem similar, and undergo cystic changes in a similar manner. 

The clinical significance of tliese cell balls of the tubal waR Res in the possibility that 
they may undergo malignant changes as do those of the urinary tract. This question cannot 
be answered at this time. However, may I recall to you, that we have recorded a primary 
papillary transitional-cell carcinoma of the uterine tube which probably took its origin from 
such epithelial cell balls. A second carcinoma was also recorded which consisted of both 
transitional epithelium and glandular structures. It is possible that this second tumor also 
arose from such cell balls of the tubal wall. 

FinaUy, the essayists have again emphasized that “terminology should have only 
descriptive or etiological significance.” May I respectfully call their attention to the re- 
peated use of the term “MilRgan stain”*? 
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Discussion 

DR. D. N. DANPORTH. — ^Although there are certain points with which one niiglit 
differ, this imper is neverthcle.'ss one of the major contributions to our knowledge of these 
minute but fascinating cell masses. Most important, this work shows by the serial section 
teclmique the lengths to which the 3 ' ma}* extend, and their variations. Further, when con- 
sidered with other work bj' the same authors, it clarifies the distinction between the cystic 
nests and the mesonephric and paramosonephric derivatives, which to most of us have been 
so verj' confusing. 

Mj' omi experience with these cellular accumulations is limited for the most part to a 
studj’ of single routine microscopic sections of 350 normal tubes. Among this material, 56 
sections contained cell nests. Thirteen, or 23 per cent, were solid, and the remainder showed 
cystic change. In this study, tuj' interest was directed almost entirelj* to the curiouslj^ grooved 
nuclei which are a constant and striking feature of the solid cell masses, and occur with less 
frequencj’’ in the cystic ones. Although similarlj' marked nuclei occur in many other situations, 
I have never before or since seen them in such .profusion and constancy except in the Brenner 
tumor of the ovarj-, of which this nucleus is also a characteristic feature. The chief difference 
between the material presented tonight and that to which I have just referred is that in one 
inflammatory' changes were a i)romincnt feature, whereas in the other the tissues were normal. 
In both, the cell bodies are morphologically similar. 

The most imi)ortant conclusion which the essajdsts make is that the cell masses are 
inflammatory in origin. The evidence which they present in favor of this thesis is the 
finding of associated inflammatorj' conditions in 32 out of 35 cases. In normal tubes, identical 
rests are considered as a remote effect of inflammation, the inflammatory process having 
healed, or been subclinical, or subpathological. There is no evidence that in the infected 
material the nests did not originate before the onset of the associated inflammatorj' disease 
for which the adnexa were evidently removed. Also, if the solid nests and plaques, whicli 
in our material abound with grooved nuclei, are the form in which these structures originate, 
it is difficult to relate the appearance of such distinctive tissue to inflammation, either 
chemical or bacterial, as we know it elsewhere in the bodj'. In fact, all of the classical signs 
of inflammation are lacking. Tlie serosa of the tube, from which the bodies are said to arise, 
is similar to the peritoneum which is found throughout the abdomen. If these structures occur 
in response to inflammation, and especiallj' since they are often visible grossly, would tliey not 
be found in abundance elsewhere on the peritoneum, as over the appendix, or gall bladder, 
or uterus? And would there not be a lingering Ij-mxfiiocyte or polymorphonuclear leucocyte? 
Further, if, as !Meyer and others have postulated, these nests as seen in the ovarj' are related 
to Brenner tumors, arc these tumors also considered as a response to inflammation? If this 
were the case, the Brenner tumor would parallel tuboovarian disease in frequency, rather 
than maintain its iflace among the rare ovarian tumors. 

I have had no occasion to studj' neonatal or pediatric autopsy material except for the 
examination of casual specimens. In one of these, a healthy nest, complete with grooved 
nuclei, was found in the mesosalpinx on routine examination of the adnexa of a 4 1,4 -month- old 
infant. The cause of .death in this infant was congenital heart disease, with coarctation of 
the aorta, cardiac hypertrophy, and pulmonary' edema. There was no history or finding of 
inflammation about the adnexa. For these reasons, although it is possible that associated 
inflammation may stimulate the proliferation of these structures, I believe that their origin 
remains obscure. 



THE SELECTIVE MANAGEMENT OF PLACENTA PREVIA- 

Russell, J. Paalman, M.D., and Arthur B. Hunt, jM.D,, Rocuestkk, Minn. 
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P LACENTA previa conthmes to be one of llie more serious complications of 
pregnancy. Davis and Campbell have estimated that 15 to 20 per cent of 
the maternal deaths in tlie country at large are the result of placenta previa, 
either from severe hemorrhage or from subsequent embolism or infection. There 
has been some controversy regarding the management of this complication. One 
group believes that the treatment resolves itself simply into either rupture of 
the membranes or cesarean section. The other group continues to use tlie Voor- 
hees bag, the Willett forceps, version, and other methods in treating this con- 
dition. This paper is concerned with an analysis of the incidence, treatment, 
and results obtained in the eases encountered at the Mayo Clinic from 1919 
through 1945. 

Incidence 

The incidence of placenta previa has been reported as ranging from 0.32 
to 2 per cent. In the period covered by this study, Jan. 1, 1919, through Dec. 
31, 1945, there were approximately 12,000 deliveries on the service of the Depart- 
ment of Obstetrics and Gynecology of the Mayo Clinic in the hospitals of 
Rochester, Minn. Placenta previa complicated these deliveries 134 times, an 
incidence of 1.12 per cent, or 1 in 89 deliveries. These 134 eases represent 129 
mothers, as 5 patients had one repetition of placenta previa. This incidence of 
recurrence of this complication is high. Aabcrg stated that recurrent placenta 
previa is an uncommon olistetric complication. He found only two eases of 
repetition at, the Boston Lying-in Hospital from 1925 to 1946. Persall and 
Torpin also stated that placenta previa seldom occurs in the same patient twice. 

Placenta previa has been consistently reported as occurring more frequently 
in multiparas than in primiparas. In our series 26, or 19 per cent, were in 
primiparas, and 108, or 81 per cent, were in multiparas. Whj* multiparas are 
more subject to this condition is unknown. 

Malpresentation is quite common in placenta previa. In our series the in- 
cidence was 12 per cent, of which 7.5 per cent represented breech presentations, 
and 4.5 per cent transverse position. This high incidence was probably the result 
of the space occupied by the lowlying placenta. Twin pregnancy occurred in 
5 per cent, or once in every 19 cases, as compared with a normal of once in 87 
pregnancies. A high incidence of placenta previa in twin pregnanc.y has been 
noted by other authors,^- due probably to the fact that the increased surface 
area of the placenta or placentas increases the chances of low implantation. 

We have classified placenta previa into five types ; lowlying, lateral, partial, 
central, and the rare cervical type. This classification® is described in detail by 
Greenhill. The incidence of each type in our series is given in Table I and needs 
no discussion. 

Treatment 

General Treatment . — Individualization in each case has been the under- 
lying p rinciple of the management of placenta previa at the clinic. However, 

♦Read at the meeting of the Minnesota Obstetrical and Gynecological Society, Rochester 
Minn., May 1, 191S. 
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DR. GREENE (Closing). — Dr. Danforth and I have discussed and disagreed on these 
subjects before. I cannot help but feel that he is overemphasizing the significance of the 
coffee bean or infolded nucleus. It is found in the so-called "Walthard body” and in the 
Brenner tumor, but it is also found in many other structures and locations in the body. Such 
nuclei are common in the germinal epithelium, stromal cells of the ovary, rete epithelium, 
and medullary cords and tubules of the ovary. They are. frequent in the peritoneal meso- 
thelium covering the appendix, the broad ligament, and even in the serosal surface of the 
uterus. I have seen them in urethral and bladder epithelium, in the cervix in areas of 
epidermidization and even in a poorly differentiated squamous-cell carcinoma of the cervix 
udiere they ai)poarod in profusion. 

Concerning the importance of inflammation in the etiology of the peritoneal bodies, we 
again disagree. In Dr. Danforth ’s original report on “Walthard bodies,” he examined only 
normal tubes and ovaries. No doubt the endosalpingeal portions of the tubes were normal. 
However, some of his patients were operated upon for endometriosis. With this latter con- 
dition, a mild to moderate perisalpingitis with infiltration with plasma cells and lymphocytes 
was extremely common in our preparations. 

In regard to Dr. Reis’ discussion: We stand justifiably rebuked for our omi mis- 
demeanor in using "personalized” tcrminologj\ He also disagrees as to the etiological 
importance of inflammation. Perhaps none of us are quite agreed on exactly what are the 
evidences of past inflammation. 

We do not feel too lonesome in our stubborness in this regard. We have good company. 
In fact our observations are not original but merely agi’ce to what has previously been reported 
by Robert Meyer and many others. 
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visualized satisfactorily. In these patients the placentogram is of distinct help. 
When it is determined that the placenta is not in the zone of dilatation, the pa- 
tient is examined vaginally to determine the cause of bleeding, and any in- 
dicated treatment is instituted. 

When placenta previa is diagnosed by placentogram, some method of de- 
liveiy is selected, as the continuation of pregnancy is often fraught with danger. 
Hemorrhage can be combatted, but delay only increases the hazards of infec- 
tion in the presence of vaginal bleeding. In a very small number of carefully 
selected eases prior to viability of the fetus, vaginal examination is vdthheld 
and the patient remains in the hospital until the fetus is large enough to be 
delivered alive. This is usually done only in situations in which it is of more 
than usual importance that a living infant be obtained. A roentgenologic diag- 
nosis of placenta previa is of particular help in the management of the condition 
in these occasional cases. 

When the placentogram has not helped in the diagnosis, a vaginal exam- 
ination is done, a second room being kept ready for section. In spite of im- 
proved roentgenologic techniques, vaginal examination remains the only con- 
clusive method of diagnosing placenta previa. Once the obstetrician has com- 
mitted himself to vaginal examination, treatment is indicated at once, as a delay 
of a few days markedly increases the risk of infection. 

Active Management . — The plan of management in our eases is summarized 
in Table III. Thirty-seven patients, or 28 per cent, had minimal bleeding and 
required no treatment. 


Table III. Type op Treatment 



placenta previa, type 



I 



TOTAL 


LOW- 

1 LATERAL 




PER 

treatment, type 

1 LYING 


PARTIAL 

CENTRAL 

CARES 

CENT 

No treatmeat 

14 

3 

20 


37 

28 

Euptured membranes 

7 

2 

19 


28 


Voorliecs bag 

1 

2 

14 


17 


Version 


1 

6 

3 

10 

4G 

Bag and version 



4 

1 

5 


Bag and Willett forceps 



1 


1 


Bag and breech extrac- 




1 

1 


tion 

Cesarean section 

1* 

1 

lit 

22 

35 

26 


*Section performed 'because of hypertension. 

tin 2 of the 11 cases, section was performed after use of bag failed to control bleeding. 


Central placenta previa was treated by cesarean section, with five excep- 
tions. Hour of these patients, with still or previable fetuses, were treated by 
means of version or bag and version after perforating the placenta. The other 
patient with a breach presentation was treated with a bag placed extraovularly ; 
a living child was obtained. In this case only a lip of the placenta covered the 
cervical os, the main portion lying in the lower uterine segment. In all five 
cases vaginal manipulation controlled the hemorrhage. The procedure of ver- 
sion and extraction should be kept in mind in treating the patient who has a cen- 
tral placenta previa associated -with fetal death or previability, and with com- 
nlete or almost complete dilatation of the cervix when the patient is first seen. 
Delivery may be accomplished and bleeding controlled in some of these cases 
more rapidly with this procedure than ivith section. 

Abdominal delivery was used in 35, or 26 per cent, of the eases. In 22 of 
these cases there was a central placenta previa. Cesarean section was employed 
in approximately 81 per cent of the cases of complete placenta previa, and in 







Volume 57 
Number 5 


SELECTIVE MANAGEMENT OF PLACENTA PEEVIA 


901 


certain general measures are applied in all eases. Preparation for tlie various 
obstetric _ complications is started at the first prenatal visit. In particular, 
preparations for possible hemorrhage are carried out l)y determinations of hemo- 
globin, blood grouping, and Rh factor on each pregnant woman. A large central 
blood bank, including several bottles of group 0, Rh negative blood, makes rapid 
treatment possible. Although there are plasma, fluids for intravenous use, 
acacia, and gelatin on hand at all times, whole blood is preferred in the treatment 
of obstetric hemorrhage. 


Table I. Distpjbution of Cases by Type of Placenta Previa 



PLACENTA previa, TYPE 


LOWLYING 1 

LATERAL 

1 PARTIAL 1 

CENTRAL 

1 CERVICAL 

Cases 

23 - 

9 

75 

27 

0 

Per cent 

17 

7 

o6 

20 

0 


The house staff is also prepared in advance for obstetric hemorrhage. From 
the first day of their service the gramty of vaginal bleeding is stressed. Their 
alertness in getting transfusions and other treatment under waj', and in obtain- 
ing help from the senior obstetric staff has had a considerable influence on the 
prognosis for patients with placenta previa. 

Painless bleeding in the later weeks of pregnancy .should be regarded as 
ari.sing from placenta previa until proved otherwise. All of the patients with 
this symptom are hospitalized for study. It is not in the scope of this paper 
to discuss the differential diagnosis of bleeding in the third trimester. How- 
ever, circumvallate placenta^^ should be mentioned, as bleeding from this cause 
may be confused with that from placenta previa ; in the literature circum- 
vallate placenta has not received the attention it merits. Table II indicates 
that almost 80 per cent of the patients with placenta previa show symptoms be- 
fore term is reached, and 25 per cent actually show symptoms prior to viability 
of the fetus. Thus, in planning treatment, prematurity lieeomes an important 
factor in four cases out of five. 

Table II. Onset of Sy.mptoms* 


placenta previa, type 


WEEKS 





TOTAL 

pregnant 

LOWI.YING 

LATERAL | 

PARTIAL 

CENTRAL 

CASES 1 PER CENT 


Less than 28 

1 

1 

8 

4 

14 

10 

2S-29 

1 

0 

5 

2 

8 

6 

30-31 

4 

0 

6 

2 

12. 

9 

32-33 

0 

1 

6 

5 

12 

9 

34-35 

1 

1 

9 

2 

13 

10 

36-37 

5 

3 

16 

5 

29 

22 

38-39 

2 

0 

11 

3 

18 

13 

40+ 

9 

1 

14 

4 

28 

21 

‘Twenty- 

■five per cent of symptoms occurred prior 

to viability, 

79 per cent prior 

to term. 


If the bleeding is severe on entry of the i^atient into the hospital, transfusion 
is started and the patient is taken directly to the delivery room for vaginal ex- 
amination. Rectal examinations are avoided on patients with vaginal bleeding. 
A second room stands ready for cesarean section. Further treatment depends 
on the result of the vaginal examination and on other factors which will be 
discussed later. 

If on entry of the patient the bleeding is not severe enough to demand im- 
mediate attention, a placentogram and a cystogram usually are ordered. These 
roentgen examinations often give ineonelu.sii’e re.sults,- such resulte are disre- 
garded. There are, however, a reasonable number in which the placenta can be 
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the bleeding. Barrett has staled that lie packs the ntcrus routinely with iodo- 
form gauze after either vaginal delivery or seclion in cases of placenia jirevia. 
In one of our patients, hemorrhage in the third stage was severe enough to neces- 
sitate hysterectomy. This operation should always be kept in mind as a possil)lc 
lifesaving procedure in severe postpartum hemorrhage.” 

8 upj) 07 'Uve TreaUneni . — The replacement of lost blood is the most important 
ad.iunct to the treatment of placenta previa. Table V summarizes the data on 
blood loss in our series. Over half of the patients had an estimated blood loss 
of less than 500 c.c. (grade 1). However, in plaeenta previa one cannot antici- 
pate when minimal bleeding will suddenly become severe. It is our custom to 
"keep' ahead” of the bleeding rather than to lag behind in the use of trans- 
fusion. Blood replacement before shock can develop is practiced. Continuous 
estimation of the amount of hemorrhage as it occurs is necessary as a guide to 
transfusion. 

TABLn V. Brooi) Ixss 


AMOUNT 


I'EAcr.N'TA riir.viA, 

tvim: 


GRAVr 

1 c.c. 

riOWEyiN-o 1 

I,ATr.RAI, 1 

[ PAKTIAl. 

1 CENTRAI, j 

TOTAIi 

1 

500 or less 

21 

4 

30 

12 

73 

2 

501 to 1,000 

0 

3 

29 

8 

40 

3 

1,001 to 1,500 

2 

2 

S 

7 

19 

4 

1 501 or more 

0 

0 

O 

0 

2 


Each patient is given citrated blood of her own group and Rh factor from 
the hospital blood bank without awaiting cross matching. This has not resulted 
in an increase in transfusion reactions. However, cross matching is practiced 
when time permits. 

If shock is present to the extent that veins are collapsed, transfusion is per- 
formed with positive pressure to hasten the replacement of lost blood. On oc- 
casion we have given the first 500 c.c. of blood in seven or eight mhuites, and at 
times the blood is run into two separate veins simultaneously. The other usual 
supportive measures are employed. As soon as these measures are well under 
way, treatment directed at obstetric hemostasis is begun. 

Chemotherapy should also be listed as an adjunct to the treatment of pla- 
centa previa. At the present time both chemical agents and antibiotics are 
administered prophylactically in cases in which there has been much vaginal 
manipulation. Unless there is a histon' of sensitivity to the drug, patients 
treated by cesarean section often receive 5 Gm. of sulfathiazole intraperitoneally. 
If complications develop in the postpartum period, chemical and antibiotic 
agents have an important po.sition in treating them. 

Results 

Maternal . — Two mothers lost their lives as a result of placenta previa in 
this series. This gives an incidence of 1.5 per cent. A summary of these eases 
follows. 

Case 1. — The patient, aged 24 years, gravida ix, gave a history of repeated stillbirths. 
General examination, including special studies for syphilis, gave negative results. She had 
slight painless vaginal bleeding at the twenty-sixth week of pregnancy. She was admitted 
to the hospital on Aug. 3, 1925, at the twenty-eighth week of pregnancy, in labor and with 
profuse vaginal bleeding. Vaginal examination revealed that the placenta covered two- 
thirds of the cervical os. The membranes were ruptured and a version and extraction done; 
a stillborn infant weighing 1,814 Gm. was delivered. The placenta was removed manually. 
Immediately after this procedure the patient died suddenly on the delivery table. There were 
no notes in the records regarding transfusions or intravenous use of fluids. Autopsy revealed 
only ascites and hydrothorax. There was no rupture of the uterus. 






Volume 57 
Number 5 


SELECTIVE .MANAGEMENT OE PLACENTA PBEVIA 


903 


15 per cent of the incomplete varieties. Factors which influenced the decision 
to perforin section in the thirteen eases of other types of placenta previa were 
age, parity, physical condition, hemorrhage, an unfavorable condition of the 
cervix, position and presentation of the fetus, questionably normal pelvis, and 
particularly important fetuses (such as in elderly primiparas). Cesarean sec- 
tion was employed twice after use of a hag had failed to control the bleeding. 
One section was employed because of hypertension, and a lowlying placenta was 
an incidental finding. The uterus was routinely packed with iodoform gauze 
after cesarean section. 

Sixt 3 ’'-two, or 46 per cent, of the patients received other forms of treatment 
than abdominal deliveiy. In 28 patients, rupture of the membranes sufficed to 
control the bleeding. A Voorhees bag was used 17 times. Usually the largest 
bag that could be introduced through the cervix was chosen. It was inserted 
intraovularU^ 15 times, and extraovularlj’- twice. Ten patients were treated by 
version and extraction, of whom two underwent a Braxton-Hicks version after 
perforation of the central placenta previa; in the other eight patients, the cervix 
was more than three-fourths dilated when the version was done. Extraction was 
never performed until complete dilatation of the cervix was attained. Five 
patients were treated with a bag and subsequent version and extraction. A 
Willett forceps was used once after use of a bag. This tjnpe of scalp traction 
is effective in the control of bleeding, and has been used more frequently in the 
past two j’-ears. Its use has been favored bj'- certain authors, but decried by 
others.^® 

The management of the third stage of labor after placenta previa is impor- 
tant, yet it is seldom stressed in the literature. When a patient has already 
experienced hemorrhage as a result of an obstetric complication during the first 
and second stages of labor, the obstetrician must be more alert and active in the 
treatment of third stage bleeding. Abnormal location of the placenta may lead 
to incomplete separation, and there maj’’ be bleeding from the trauma of delivery 
procedures. 

In Table IV it is shown that 87 of the 134 patients had spontaneous de- 
liveries of the placenta, and 35 underwent removal of the placenta according 
to the usual technique in a cesarean section. It was found necessary’- in 12 of 
the 99 cases of vaginal delivery to remove the placenta manually to control 
hemorrhage. Invasion of the uterus carries a well-recognized risk, but such risk 
is far less dangerous than continued blood loss. 


Table TV. Management op the Third Stage 



PLACENTA PREVIA, TYPE 






1 TOTAL (134 CASES) 


LOW- 



1 CENTRAL 


PER 

MANAGEMENT 

LYING 

LATERAL 

PARTIAL 


CASES 

CENT 

ypontaneous delivery 

22 

8 

54 : 

3 

87 

65 

Manual removal 



10 

2 

12 

9* 

Cesarean section 

1 

1 

11 

22 

35 

26 

Uterine packs 

2 

3 

17 

3 

25 

19 1 

Postpartum hysterectomy 



1 


1 

1 


*Nine per cent of total cases or 12 per cent of vaginal deliveries. 
tNineteen per cent of total cases or 25 per cent of vaginal deliveries. 


Hemorrhage continued after the placenta was delivered in 25 cases. In 
these instances, the uterine cavity was explored for retained fragments or pos- 
sible rupture and was then packed with iodoform gauze. This procedure has 
fallen into some disrepute in recent j’^ears, but we continue to obtain excellent 
results by its emplojnnent when ox^ffocics and fundal compression fail to control 
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Table VI. Pate or the Infants 


WEIGHT OF INFANT, GM. 

TOTAL 

BIRTHS 

1 STILL- 

1 BIRTHS 

NEONATAL 

DEATHS 

.SURVIVALS 

NUMBER PER CENT 

Below 1,000 

3 

2 

1 

0 

0 

1,000 to 2,500 

57 

12 

9 

36 

G3 

2,500 or more 

81 

8 

0 

73 

90 

Total 

141 

22 

10 

109 

77 

Per cent of total births 


IG 

7 



Gross fetal mortality, per 


23 



cent 







Table VII. Type op Treatment and Fetal Mortality 


TREATMENT, TYPE 

TOTAL 

BIRTHS 

INFANTS .STiI.L 
OR PREVIABLlV 

STILLBIRTHS 

NEONATA., 

DEATHS 

No treatment 

39 

7 

1 

G 

Euptured membranes 

31 

o 

5 

1 

Voorhees bag 

IS 

2 

4 

2 

Version 

10 

4 

7 


Bag and version 

5 

2 

o 


Bag and "Willett forceps 

1 




Bag and breech extraction 

1 




Cesarean section 

3G 


3 

1 

Total 

141 

17 

22 

10 


*Con(iition of infant at time treatment was started. 


DeLee and Greenliill, and others have empliasized that fetal anomalies are 
numerous in pregnancies associated with placenta previa. In this series there 
were two infants who had anomalies incompatilde witli life, and five infants who 
had less serious anomalies. This gives a total of seven cases, or 5 per cent. 

Discussion 

There is fair agreement as to incidence, parity, classification, increased 
number of malpresentations, and other general factors in many of the papers 
on placenta previa in the past ten years. There is also agreement as to the risks 
of the condition and as to the importance of generous use of blood transfusion 
in treatment. However, there is difference of opinion as to its active manage- 
ment. 

Johnson of Texas, Ekas of New Yoi’k, and Macafee of England have pleaded 
for conservative management of this condition. These authors have stated that 
they do not think that it is always necessary to treat placenta previa at the time 
of the first hemorrhage, although they advise hospitalization. In the series 
herein reported,, delay in treatment may have been a contributing factor in 
both maternal deaths. We feel that delay increases blood loss, the anemia, and 
the danger of infection. We justif 3 ’' delay onlj^ when the fetus in the particular 
case in (question is of more than usual importance, such as in the case of a woman 
Avith a previous long period of infertility. Seeley, Schumann, and Adair have 
all pointed out the hazards of delay. 

There is a fairly large group of obstetricians who favor dividing the treat- 
ment of placenta previa into two categories; namely (1) that of doing nothing 
or simply rupturing the membranes, and (2) that of doing a cesarean section. 
The advocates of this approach to treatment include Daichman and Pomerance, 
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In retrospect, it seems that if this patient had been investigated and treated 
at the time of her initial bleeding, she might have been saved, j^so, when she 
was admitted with pi’ofuse bleeding, it appears that transfusion should have 
Ijeen started before vaginal examination was done. 

Case 2 . — A palieal, aged 43 years, gravida i, was admitted to the hospital on July 9, 
1933, at the thirty-fourth week of pregnane}'. She had had repeated episodes of slight pain- 
less vaginal bleeding since the twenty-sixth week of pregnancy. The fetus was in breech 
position, and a central i)laccnta previa was diagnosed by rectal examination. No vaginal 
examinations were made. A classical cesarean section was done, with delivery of a living 
infant weighing 2,21G Gin. Central placenta previa was verified at operation. The mother 
had a stormy postoperative course, with a high fever, and died on the third postoperative day 
from paralytic ileus and peritonitis. Permission for autopsy w'as not obtained. 

This case also demonstrates the danger of delay in treatment after initial 
sjunptoms have developed. It can be presumed that the repeated vaginal bleed- 
ing in this ease was partially responsible for the subsequent infection. Whether 
modern-day chemotherapy and the administration of antibiotic agents would 
have altered the prognosis in tliis case is impossible to determine. 

On the basis of the standard for morbidity of the American Committee on 
J\Iaternal Welfare, in 27, or 20 per cent, of the cases morbidity occurred. In 17 
cases morbidity followed cesarean section, and in 10 it followed vaginal de- 
livery. Endometritis and parametritis did not occur in patients who underwent 
cesarean section. It is interesting to note that seven patients, or 5 per cent, had 
thrombophlebitis, the most common cause of morbidity in our series. Of these, 
two had nonfatal pulmonary emboli. Thromi^ophlebitis followed cesarean sec- 
tion four times and vaginal delivery three times. The incidence of thrombo- 
phlebitis was also high in the series of Davis and Campbell, and Ekas. The 
exact physiologic reason for this complication is not known, except for the in- 
creased incidence of thrombosis with any infection or anemia or both, and the 
lower location of big veins and sinusoids at the placental site. The other 20 
patients had morbid conditions as follows: endometritis, four; parametritis, 
one; infection of the urinary tract, one; infection of the upper part of the 
respiratory tract, two; “caked” breasts, one; transfusion reaction, one; and un- 
determined conditions, ten. A^ery likely’- many of these ten represented mild 
instances of uterine infection. 

Fetal . — ^Although most of the attention is directed toward the mother in 
cases of placenta previa, the outcome for the fetus is important. This is increas- 
ingly true, since the maternal mortality rates from placenta previa have ap- 
proached zero. 

The gross fetal mortality'- was 23 per cent, or 32 of 141 infants (Table VI), 
These statistics laave not been corrected for prematurity^ congenital pomalies, 
or intrauterine deaths, as in all these conditions the placenta previa itself may^ 
be wholly or in part the etiologic factor in the fetal loss. One must always 
regard “corrected” fetal mortality rates in placenta previa with caution. 

Table shows an increasing number of surviving infants as weight in- 
creases. However, when fetal mortality’- is correlated with the ty^pe of treat- 
ment, few conclusions can be drawn. It would seem from Table VII that ver- 
sion and use of a bag offer a poorer prognosis to the fetus than section. How- 
ever, the table also shows that one of the determining factors in electing the 
course of treatment was the condition of the fetus. The chances of the fetus 
were Imown in advance to be nearly hopeless in 17 instances. AVhen one considers 
that 80 per cent of the patients with placenta pre\da are seen before term 
(Table II), it is surprising that the infant survival rate is as high as it is. 
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these factors have not entirely solved the problem of thrombosis. Various 
methods to combat thrombosis liavc been used extensively in surgical conditions 
with fairly good results. Perhaps some of these methods, notably the use of 
anticoagulants, should be given a more thorough trial in obstetric complications. 


Tab],i: VIIT. Repoiits Fro.m Reoknt Liti.tcatuiu; 




1 

1 PIUl CENT 






1 

MATER- 

MATER- 







PLACENTA 

NAL 

NATi 

EETAIi 

TYl’E 

OF TREATMENT, 

AUTHOR AXD YEARS 


PREA'IA, 

MOR- 

MOR- 

MOR- 


PER CE.NT 

COVERED 

CASES 

PER CENT 

TALITY 

BIDITV 

TALITY 

NONE 

|VARINAL 

ISECTION 

Morgan 

1937-1944 

130 

1.6 

0 


30 

17.8 

46.1 

30.1 

Bkas 

86 

0.6 

2.3 

40 

55.8 

41.8 

53.6 

4.0 

1927-1943 (?) 

Barrett 

102 

0.76 

3.9 






1938- 1944 

Johnson 

1939- 1944 

79 

0.32 

0 


31.7 

36.7 

10.1 

53.2 

King and Chun 

134 

0.78 

0.75 


54 



13.4 

1936-1941 

Ransom 

1934-1943 

215 

0.8 

0.93 


22.3 




Seeley 

250 

0.78 

2.8 

31.2 

34.6 

23 

53 

24 

1933-1942 

Williamson and Greeley 

162 

0.4 

3.1 

58.4 

31.1 



47.5 

1932-1944 

Macafee 

174 


0.57 


23.5 

4 

57 

39 

1937-1944 

Scott 

1928-1944 

191 . 

1.19 

2.6 


29.6 




Davis and Campbell 

325 

0.79 

0.6 

22J 

31.6 

28.6 

27.4 

44 

1931-1945 

Daieliman and Pomeranco 
1935-1946 

165 

0.43 

O.G 

41.2 

25.8 

12.7 

27.8 

59.3 

Mayo Clinic 

134 

1.12 

1.5^ 

20 

23 

28 

46 

26 

1918-1945 

Average 


0.80 

1.51 

35.5 

33.2 

24 

40.1 

34.7 


*One death occurred in 1925 and tlie other in 1933. 


Summary 

Placenta previa continues to be one of the more serious complications of 
pregnancy. A series of 134 cases occurring over a period of twenty-seven years 
is reported in this paper, with a maternal mortality rate of 1.5 per cent, a ma- 
ternal morbidity rate of 20 per cent, and a gross fetal mortality rate of 23 per 
cent. The treatment in each ease has been individualized according to the 
multiple factors present at the time of entry of the patient into the hospital. 
Although cesarean section has not been held in reserve, a greater than average 
number of patients have been treated by various vaginal manipulations without 
added fetal risk, and, to date, with maternal safety. The generous use of blood 
transfusion has contributed to the low morbidity and mortality rates. The com- 
plications of thrombosis and thrombophlebitis stand out as causes of maternal 
morbidity. 
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Scott, Watson, Taylor, Barrett, and Cosgrove. In onr series, the patients were 
treated multiple methods, and the incidence of cesarean section was below 
the average reported in the literature. 

From what has been said, it probably is evident that we do not consider 
cesarean section the routine treatment for hemorrhage from placenta previa. 
Often hemorrhage can be controlled bj'- skillful vaginal manipulation; the 
"art of obstetrics’' has a place in the management of the condition. Yet, there 
seems to be a trend at present to resort to cesarean section when confronted with 
almost any obstetric difficulty. DeLee" deplored this trend when he said that 
the tendency was to "cut” obstetric "knots” (by cesarean section) rather than 
patiently and skillfully to unravel them by the art and techniques of obstetrics. 
Admittedl}’’, cesarean section usuallj’- is the easiest way out of difficulties for the 
attendant. In spite of the greatly enhanced maternal safety of cesarean section, 
it may be too optimistic to say that cesarean section is the best treatment for the 
condition or for the patient. The obstetric future of the patient as well as the im- 
mediate problem must be considered. The risk of repeated cesarean sections 
and the resulting limitation on the number of future pregnancies are factors 
which cannot be disregarded. As far as our own experience, herein related, 
reveals, our maternal and fetal mortality rates have not increased over the 
years, through which our attitude toward cesarean section for placenta previa 
has remained conservative. 


In our series, treatment which was thought to fit was chosen in each case, 
taldng into consideration the factors of age, parity, general physical condition, 
duration of pregnancy, estimated size of the fetus, amount of bleeding, the con- 
dition of the cervix, adequacy of the pelvis, position and presentation, and so 
forth. We have continued to employ the various vaginal procedures of use of 
a bag, version, Willett forceps, and often a pack in the uterus after delivery 
of the placenta. Blood has been given generously by transfusion. In recent 
years, antibiotics have been used both for prophylaxis and therapeusis. Thus, 
in this series we find a greater than average use of vaginal procedures and a 
less than average use of cesarean section (Table VIII) . The maternal morbidity 
and mortality rates in this series justify the principles of treatment outlined 
above. In addition, the fetal salvage compares favorably with that of those who 
advocate the more liberal use of cesarean section. Matthews and Seeley also 
have advocated individualization of treatment. 

In regard to maternal morbidity, thrombophlebitis seems to be the most im- 
portant consideration. Infection predisposes to thrombosis, and reduction in mor- 
bidity from infection may be expected from the use of antibiotics. Anemia is an- 
other contributing factor to thrombosis. Barker and co-workers found an in- 
creased incidence of thrombosis and phlebitis in patients wdiose value for hemo- 
globin was below 12 Gm. per 100 c.e. of blood. It is probably best to administer 
blood by transfusion to obstetric patients undergoing hemorrhage, so that when 
they enter the iDueiqDerium the value for hemoglobin will be above 10 grams. But 


oi’cler to represent tliis great deceased obstetidcian fairly however, it should be noted 
that at the time of his death he favored relatively frequent use of cesarean section in placenta 
previa. 



CERVICAL PREGNANCY 

A Report of Two Cases and a Discussion of the Treatment 

Daniel G. Morton, M.D., San Francisco, Calif. 

(From the Division of Ohstetrics and Gynecology, University of California Medical School) 

C ERVICAL pregnancy is a comparatively rare tjTie of ectopic gestation 
wliieli is of special interest because of the lack of knowledge regarding its 
etiology, the difficulties in making a correct diagnosis, and its high mortality. 
In the February, 1945, issue of the American Journal of Obstetrics and 
Gynecology, Studdiford published a fairly comprehensive review of the liter- 
ature ; he found 14 certain cases, 14 probable cases, and added two probable 
cases of his own. The Index Medicus lists a few references (case reports) 
in addition to those quoted by Studdiford, and at least two cases have been 
reported since his review, one by Bowles and one by Feaii, Numbers of others 
must go unrecognized or unreported. IVithin the last several years I have 
encountered two cases, one a “probable” case and the other one a proved 
case, because surgical intervention was demanded and provided ns with the 
pathologic proof. Studdiford ’s article contained an excellent review of the 
symptoms, signs, and basic pathology of the condition. I wish to report my 
two eases in order to underline the potential dangers of cervical pregnancy, 
because one of the cases is such a good pathologic demonstration of the con- 
dition, and because of the therapeutic considerations which these eases 
brought up. 

Case 1. — J. M,, No. 118199, aged 26 years, para i. The patient was first seen because 
of sterility of ten months’ duration. She had had one normal spontaneous delivery at term 
three years previously. Her past history was entirely irrelevant. Menses began at 11 years 
of age, and came every 26 days for five days. Examination revealed a slim, healthy-appearing 
young woman. She was entirely feminine and presented no evidences of glandular imbalance. 
Ileart and lungs were negative. The abdomen was negative. The pelvic organs were entirely 
normal except for deviation of the uterus to the left, perhaps due to a small scar in the left 
fornix, continuous with an old cervical laceration. The patient was advised to temporize. 
Six months later, on June 28, 1945, the patient had what she interpreted as a normal menstrual 
period. About one month later, on July 24, she began to have spotting from the vagina which 
continued for five days, then stopped. After another week, frank bleeding began and con- 
tinued daily for four weeks. There were no cramps. Other signs of pregnancy were present, 
such as breast fullness and slight nausea. She was not examined at this time. It was assumed 
that the patient Avas aborting. Ergotrate produced neither more nor less bleeding. A few 
days later the patient passed a number of clots and some tissue, she thought. Bleeding ceased 
for two Aveeks, at which time a vaginal examination AA-as made. The external os Avas found 
to be dilated 2 cm. and obliterated. Lying in the cervical canal Avas a mass of placental tissue. 
The uterine body seemed about normal in size and retracted above the cervix proper. M 3 ' im- 
pression Avas that this represented the cervical stage of an abortion. I thought that the uterus 
had expelled its contents into the cervix, AA’hich had ballooned out to accommodate them. The 
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masses were palpable. Speculum examination revealed a large bluisli cervix. Tlic os was not 
dilated, and there was a small amount of blood in the vaginal canal. No placental tissue was 
visible. A tentative diagnosis of incomiilete or threatened abortion with endometritis and 
pelvic peritonitis was made. Cervical cultures were taken and showed hemolytic streptococci. 
Laboratory examination revealed: hemoglobin 70 per cent; white blood colls 9,2.’}0, and normal 
urine. \Yassermann was negative, d’he patient Avas given penicillin and bed rest. She re- 
mained in the hospital for ton days during which time she received a transfusion of 500 c.c. 
of Avhole blood. Temperature Avas normal after the third liospital day. Only a minimal 
amount of bleeding occurred. 

Tyventy-f our days later, on Oct. 15, 1940, the patient was readmitted to the hospital Avith 
the folloAving story; After leaving the hospital she remained asymptomatic until one Aveck 
prior to readmission, at Avhich lime she developed more vaginal bleeding and abdominal pains. 
This continued intermittently. For the last tAventy-fonr liours she had passed largo clots and 
felt feA'erish. Examination rcA’calcd the patient to be slightly pale, talkative, and quite ap- 
prehensive; temperature 103.2° F. orally, pulse 132, blood pressure 120/70. Laboratory exam- 
ination: hemoglobin, 65 per cent; 1 plus acetone in urine. Speculum examination showed 
a moderate degree of cervical dilatation. Protruding from tlic external os there apijpearcd to 
be products of conception. Those were gently removed by means of sponge forceps, and 
found to consist of a macerated fetus (length, 32 cm.). Immediately thereafter there Avas 
a profuse hemorrhage AA’hich could not be controlled bj’ uterine massage and parenteral 
Ergotrate (both intramuscular and intraA’Cuous). The lacerated umbilical cord broke, and 
no attempt Avas made to remove the placenta, as the patient Avas rapidly going into shock. 
Immediately the vagina Avas packed and 2 units of plasma Avere given intravenously; Avithin 
the next 45 minutes 1,500 c.c. of Avholo blood Averc administered. Gradually the patient re- 
sponded and by morning the blood pressure had risen to 92/60 and the pulse had stabilized 
at 120. There AA-as no bleeding through the pack. 

It Avas deemed advisable to remove the uterine pack the folloAving morning, and if no 
bleeding recurred an attempt Avas to bo made to remoA-e the placenta. Under cyclopropane an- 
esthesia the pack Avas remoA'ed. Since there Avas no immediate bleeding, 2 fingers Avere intro- 
duced into the patent cervix, Avhere the loAvcr edge of the placenta could be felt. On manipu- 
lating the placenta so much bleeding occurred that no further attempt aa-us made to remove it. 
Five minims of Pitoein in 20 c.c. of saline AA-ere ghmn intravenously and the fundus massaged; 
hoAvever, profuse bleeding persisted. The uterus Avas then packed tiglitly Avith gauze. Total 
blood loss at this time Avas measured at 2,600 c.c. The patient AA-as in profound shock again 
and a transfusion Avas started immediately. She received four transfusions Avithin the next 
tAA-elve hours. 

On October 17 (i.e., 24 hours later) a second attempt Avas made to remove the uterine 
pack very gradually. Before this could bo completed profuse bleeding recurred, measuring 
1,900 c.c. The uterus and vagina Avere repacked and three transfusions Avere given. The 
correct diagnosis had not been made at this time; hoAvever, it seemed obvious that the bleed- 
ing coidd not be controlled vaginally and that a hysterectomy Avould have to be attempted. 
Within five hours of the last episode of bleeding the patient’s blood pressure had risen to 
90/60, and her pulse rate was 126. It Avas thought that her condition Avas good enough to 
permit laparotomy. Under cyclopropane anesthesia the abdomen Avas opened, AAuth the folloAV- 
ing findings: The uterine body itself Avas only slightly enlarged and Avas perched on top of a 
large distended mass AA-hich Avas interpreted as the loAver uterine segment markedly distended 
AA-ith packing and placental tissue. This distended mass Avas at least 9 cm. in diameter. Its 
anterior Avail Avas soft, seemed rather thin, and contained many large distended veins. The 
uterine pack Avas sloAvly AvithdraAvn from beloAv in order to reduce the volume of the mass 
and permit an approach to the vessels. Dissection Avas carried doAvui on either side of tlie 
uterus to the level of the uterine arteries. The cervix of the uterus could not be identified 
as such and it noAV became apparent that it Avas incorporated in the large soft mass. It was 
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patient ^Yas advised to enter the hospital for tlie completion of the abortion. This she did on 
Sept. 11, 1945. Her hemoglobin at this time was 87 per cent (12.9 Gm.), blood pressure 
120/55, Under Pentotlial anesthesia the cervix was exposed and the placental tissue was 
grasped with an ovum forceps for removal. Some of it came away easily, but a considerable 
amount of tissue could be removed only by pulling it forcibly. This resulted iu profuse bleeding, 
the origin of which appeared to be the posterior wall of the dilated cervix. Digital palpation 
of the iuterior of the cervix revealed a cavity about 3 to 4 cm. in diameter, a very soft, thin, 
and ragged posterior wall, the internal os at the top of this cavity, no bigger than lead-pencil 
size. It was at this time that a diagnosis of cervical pregnancy was made. The cervical 
cavity and the vagina were tightly packed with gauze and the patient was returned to her 
room. The packing was removed the next day, but resulted in so much bleeding that it was 
necessary to repack immmediately. A 500 c.c. transfusion was given at this time. On the 
following day. Sept. 14, 1945, the hemoglobin had dropped to 70 per cent (10.1 Gm.). A 
second attempt was made to remove the packing very gradually. The patient did not bleed 
very much at first, but by the next day was soaking pad after pad and looked very pale. 
Hemoglobin at this time was 66 per cent (9.7 Gm.). The cervix was exposed and incised trans- 
versely with the idea of clampuig or suturing the bleeding area directly. This rvas not very 
satisfactorj'. Finally the canal was packed with fibrin foam and transfixed ndth a figure-of- 
eight suture. Bleeding ceased. No gauze packs were inserted. The patient received two 
transfusions of 500 e.c. each that day, and another one two days later. A week passed vdth 
only vaginal spotting, then profuse bleeding started again and required repacking with fibrin 
foam and gauze. It was then decided to take the patient to surgery the next day, and if 
definite and satisfactory hemostasis could not be achieved vaginally, hysterectomy was to be 
resorted to. The patient was transfused with 500 c.c. of whole blood. The cervix was exposed ; 
very little bleeding occurred. There had been definite shrinkage of the organ and undoubted 
thrombosis of vessels. My efforts were confined to approximation of the lateral incisions which 
had been made at the previous operation. The restomtion of the cervix and effective hemo- 
stasis were thus accomplished. The patient received her sixth and seventh transfusions during 
the next few days. No further bleeding occurred, and the patient was discharged from the 
hospital iu good condition ten days later. Two days before discharge her hemoglobin was 82 
per cent (11.9 Gm.). Subsequently the patient became pregnant again and delivered spon- 
taneously at term without diflSculty. 

Though there appears to be little doubt of the correctness of the diagnosis, this case must 
be labeled as ‘'probable,” since we have no absolute proof. Fortunately, the pregnancy 
terminated at an early stage, and fortunately, too, it was possible finally to achieve hemostasis 
without resorting to hysterectomy. It followed the pattern described by Studdiford for other 
cases in which there rvas an early termination of the pregnancy. In the majority of these 
instances it has been possible to control the bleeding without hysterectomy, although, in many 
hemorrhage of alarming proportions has occurred before the final control. Tight packing of 
the area, probably of much longer duration than was allowed in the case reported, would seem 
to be of great importance. 

Case 2. — V. B. The patient was a 28-year-old white, separated, office worker, gravida ii, 
para 0, who first entered the San Francisco Hospital on Sept. 12, 1946, with a chief com- 
plaint of cramps and vaginal bleeding of one day’s duration. The patient’s last regular 
menstrual period had occurred on May 23, 1946, and was normal in duration and amount. 
She had had morning nausea and breast tenderness during the tliree months prior to entry 
to the hospital. Otherwise, the course of her early pregnancy had been uneventful. On Sept. 
10, 1946, the patient had a sudden gush of blood from the vagina and experienced abdominal 
cramps. 

On her admission to the hospital, the temperature was 102° F. orally, pulse 110, blood 
pressure 120/70. She appeared in good general condition without evidence of shock. Examina- 
tion of the abdomen revealed generalized tenderness especially over the lower quadrants. No 
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and intact except for a small rent in the posterior wall at the external os. In the region im- 
mediately above and anterior to the cervical os there was a large, round, firm mass some 8 cm. 
in diameter which was thought to be the remains of the cervical body distended by the pla- 
cental tissue which had not been removed at surgery. Because the patient had passed no 
placental tissue since surgery and the external os was now very small and bleeding was con- 
tinuing, it seemed advisable to attcmjit removal of tlic remaining cervical stump with its 
contents. 

Consequently, on November 22, the patient was tahon to surgery again. A second 
laparotomy was performed, and at tliis time it was found that tlie cervical slump was still 
very large, being distended and filled bj' large pieces of old placental tissue. Because of tlic 
inflammatory induration about the cervix and tlic intimate adhesion of the overlying bladder 
anteriorly and the bowel posteriorlj-, it was deemed advisable simply to evacuate the cervix 
and close it without further operative procedure. The cervix was opened at its superior aspect 
and the placental tissue removed by sponge slick until the entire cavity ajipoarcd free of visible 
placenta. The top of the stump was resutured and the abdomen closed. The patient made an 
uneventful recovery without further bleeding. She was discharged from the hospital on her 
fourteenth postoperative day after the second laparotoni}’, or a total of 53 days after the 
initial surgery. During her hospital stay the patient received 11,000 c.c. of whole blood. 



Fig-. 2.— Blpcks were cut from a 3 mm. thick slice of tissue taken from the sagittal plane 
an indicated in this diagram. Confii-matory blocks 'were also cut in adjacent planes. 

Pathologic Peport . — The specimen consists of the enlarged, intact uterine body which 
has been amputated through its posterior wall just below the level of the internal os. In other 
words, the anterior wall of the corpus is continuous inferiorly with a flaplike projection of 
tissue extending down from the region of the internal os, presumably the thinned out cervical 
wall. Only the outer 3 ram. of this projection is composed of the usual fibromuscular layers; 
the remainder of its thickness varies from 0.5 to 1.0 cm. and is composed of dark friable tissue 
resembling placental tissue. The latter tissue reaches to within 1.5 cm. of the internal os 
superiorly, and appears to have been cut off with the cervical wall, which does not include 
the external os inferiorly. The drawing and the diagram illustrate these findings perfectly. 
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not until this time that the diagnosis of cervical pregnancy was made. Although not much 
bleeding had occurred upon removal of the pack, it was not possible to carry the dissection 
low enough to remove the entire cervix because of the volume of the mass which almost com- 
pletely filled the pelvis. It was necessary to amputate the uterus at an undetermined point 
in the cervix as low as could be readied. In cutting across it, placental tissue was also incised. 
Fortunately, tlie sutures closing the friable cervical walls sufficed to control immediate hem- 
orrhage. It was hoped that the remaining placental tissue would separate and be expelled 
spontaneously. 



Fig. 1.. — Posterior view of the amputated uterus. The internal os (O) is clearly vis- 
mle. Placental tissue (P) attached to the greatly elongated and thinned out cervix comes 
to within 1% to 2 cm. of the os. 

V 

Tlie postoperative course was morbid up to tlie fourth postoperative day, when the tem- 
perature fell to normal. Patient received an additional 2,500 e.c. of blood on the day of her 
laparotomy, 200 c.c. the following day, and an additional 1,000 c.c. on the third postoperative 
day. By the fifth postoperative day the hemoglobin was 9.4 6m. An additional transfusion 
was given on the sixth postoperative day and the hemoglobin rose to 10.8 Gm. On the ninth 
postoperative day a small amount of vaginal bleeding recurred. A small pack was placed 
in the remaining portion of the cervix and removed after twenty-four liours witli minimal 
bleeding. On the fifteenth postoperative day more bleeding occurred; an Oxycel pack was 
placed in the cervix and seemed to control the bleeding. The patient was given additional 
blood during this period. A moderate amount of vaginal bleeding persisted intermittently. 
Vaginal examination on the thirty-fourth po.stoperative day revealed the cervix to be soft 
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A sagittal section of tissue was removed from the midline area and cut into bloclts, as in- 
dicated in Fig. 2, so tliat a microscopic survey of llie entire uterus could bo made in this 
plane. The sections revealed that the corpus was lined by a thin layer of endometrium ex- 
hibiting little or no decidual response, but showing .some diffuse inflammatory reaction, jnost 
marked near the internal os. There were no evidences of placental fragments, neither villi nor 
chorionic cells, in the body of the uterus. Section.s from fho flap of tissue below the internal 
os showed placental tissue, both well preserved and degcncralcd, beginning at the point on 
the anterior ceiwical wall 1.5 cm. below the internal os, extending down to the cut margin, and 
implanted on a very thin layer of fibromuscular tissue. Tliero was no definite decidua between 
placenta and cervical wall. Cervic.al gla7ids could not be identified in the sections taken. 
Numerous largo blood sinuses underlay the placenta, and there was a spotty inflammatory re- 
action near the areas of partial placental .separ.ation. Diagnosis: Cervical pregnancy with 
partial separation. 



Fig. 5. — Section from block No. 4 as indicated in Fig. 2. A considerable leucocytic infiltra- 
tion is present. No frank decidual reaction is visible. 

Comment 

Fortunately, cervical pregnancy is rare, because it is an extremely danger- 
ous condition — there was a 20 per cent mortality in Studdif ord ’s cases. Much 
of the danger arises from the fact that it is difficult to make a diagnosis be- 
fore procedures have been instituted which may result in massive hemorrhage; 
i.e., specifically, attempts to remove the placenta. The frequency of abortion, 
with Avhich it is usually confused, and the rarity of cervical pregnanej^ com- 
bine to dull one’s diagnostic acuity. If one .should happen to have an oppor- 
tunity to examine the patient before some separation of the placenta and 
bleeding had occurred, ballooning out of the cervix above a flattened-out 
cervical canal and external os would constitute the significant findings. If the 
pregnancy should have progressed beyond the first three or four weeks, the 
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Fig:. 3. — Section from block No. 1 as indicated in ’Fig. 2. The thinness of the cervical wall is 

well illustrated. No cervical g-lands are seen. 



Fig. 4. — Section from block No. 3 as indicated in Fig. 2. This is the uppermost margrin of 
the placental site, and it lies below the internal os. ■ 



UTERINE DYSTOCIA" 

M. Pierce RucivEr, M.D., Rich:mond, Va. 

T here is no need of defining dystocia to a group of obstetricians and 
general practitioners. "We all have had enough experience with painful 
or slow labors to understand what the term means. Mechanical dystocia, due 
to cephalopelvic disproportion, malpositions, short cord, etc., lias always 
overshadowed other forms of dj^stoeia in our thinking and teaching, probalily 
because a contracted pelvis or an ovensize baby is easy to recognize and the 
mechanics of such obstruction is easy to understand. This tjqie of dystocia 
is becoming relatively less important for the reason that marked pelvic de- 
formities are rapidly disappearing. This is especially true in private practice, 
but even in the clinic population, nutrition has improved so greatly that a 
rachitic pelvis has become a rarity. Our thanks are due to the public schools for 
this great improvement. For instance, a survey of the school children in Rich- 
mond several years ago showed a smaller percentage of undernourishment 
among the Negro children than among the whites. The schools that showed 
the most undernourishment were in the so-called best neighborhoods. The 
explanation that was advanced was that the poor children did what the 
teacher told them to do but the rich children and their parents knew better. 

I udsh to discuss at this time dystocia caused by dysfunction of the uterus. 
The slow, difficult deliveries due to faulty uterine contractions have long 
been recognized. 

Paulus Aegineta’^ (626-690) in the seventh century taught that "diffi- 
cult labour arises either from the woman who bears the child, or from the 
child itself, or from the seciuidines, or from external circumstances. From 
the woman in labour, either because she is gross and fat, or because her whole 
womb is small, or because she has no pains, or is aifectecl with fear, or because 
the uterus or some other part is inflamed or otheiuvise diseased, or because, 
from some natural weakness, she is unable to expel the foetus, or because the 
labour is premature.” Smellie^ clearly understood that various parts of the 
uterus could contract irregularly. Dewees® called this condition partial con- 
tractions of the uterus. Other tei-ms that have been used are strictures of the 
uterus^ and irregular or spasmodic action.® Recently, Jeffcoate® described 
these conditions under the term "incoordinate uterine action.” It seems to 
me that uterine dystocia is a better term. It includes several related con- 
ditions to which various names have been attached: inertia, uterine dys- 
Idnesia, dystocia dystrophia, hourglass contraction, and constriction ring. 

I became interested in constriction I'ings in 1924^ when Dr. James Garber 
of Birrdingham, in commenting on my paper, "The Action of Adrenalin on 
the Pregnant Human Uterus,” said that the drug ought to be good for con- 
traction ring. I have confined my talking and writing to constriction ring 
dystocia, because it was a definite condition that I eould feel and be certain 

*Bead 'before the Alabaina Association of Obstetricians and Gynecologists, April 14, 1948. 
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body o£ the uterus uiight possibly be palpable above the ballooned-out cervix, 
simulating a fibroid at the fundus, of the monkey-cap^' variety. If, as is 
usually the case, some bleeding has alread}’^ set in, then of course the similarity 
to threatened or incomplete abortion is great. It appears that the products of 
conception are not expelled with as much dispatch as in the usual abortion, 
however. Tliis is readily understood when we reflect that the force of uterine 
contractions is absent; we have to deal with the relatively passive and scanty 
cervical musculature. Thus, undue delay in the completion of abortion should 
put us on guard. At this point, conditions may now prevail which may very 
much suggest the cervical stage of an abortion; it may well appear that the 
uterus has exiDclled its contents into the cervix which has gradually become 
ballooned out to accommodate them — and there they have been retained, with 
perhaps slight or moderate intermittent serous discharge and bleeding. Force- 
ful removal of even a small portion of the placenta in the early stages of the 
process usually results in copious hemorrhage. This undesirable result is 
easily comprehended when it is realized that there is no muscular mechanism 
in the cervix designed to clamp off the subplacental blood sinuses at separa- 
tion, as there is in the corpus. Naturally, the more advanced the pregnancy, 
the more copious the bleeding is likely to be. 

Every effort should be made to make the diagnosis before any manipula- 
tion is undertaken. Separation of the placenta should be avoided, and indeed 
the placenta might profita])!^’’ be tightly i^aeked against the cervical wall, 
particularly if there has been a partial separation. Thrombosis of vessels and 
gradual absorption should occur in just the same manner as they do witli a 
placenta left in the peritoneal cavity after an abdominal pregnanc3^ The 
placenta implanted in the cervix should not be disturbed any more than should 
the placenta implanted upon bowel and its mesentery. Finally, at removal, 
preparations for immediate transfusion and repacking should be at hand, since 
exsanguination maj’’ occur in a veiy short period of time. It is possible that 
in time the placental tissues would be absorbed complete]3^ 

As a number of the reported cases indicate, bleeding may be so difficult 
1 o control that hj^sterectomj^ is demanded. Often this is unfortunate because 
of the youth of the patient; it can probably be avoided in the majority of the 
early cases. With more advanced pregnancies there is far more likelihood 
that hysterectomy^ will be demanded eventually. 

Obviously^ the ability to manage cases of this kind successfully^ particu- 
larly -when recognition has been delaymd and hemorrhage has been great, de- 
pends upon the availability of blood in large amounts, and an alert hospital 
staff. 

It is hoped that the report of these cases and the airing of the views I 
have acquired from my experiences with them wall assist in making some 
others alert to this very’ trying condition, and will help to guide them should 
they encounter such a case. 
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years ago, when I recorded on a kymograph variations in intranterine pressure 
every time I used a Voorhees’ bag, I noticed frequently tliat small coiitraclions 
of 5 or 10 mm. Ilg pressure would dilate the cervix rapidly in some cases, 
whereas, in other cases, particularly in premature cases, strong contractions 
of 40 to 50 mm. of Hg had little or no effect on the cervix. More recently, the 
group at the University of Georgia® has studied this more carefully. By in- 
troducing balloons at various levels in the cavity of the uterus they have shoAvn 
that both the pregnant and nonpregnant human uterus may contract in an 
orderly or in a disorderly manner. Thcj'’ have actually demonstrated a con- 
striction ring in a nonpregnant uterus. If the contractions are coordinated, 
the contents of the uterus, be it fetus, ovum, or blood clol, are expelled, but 
if the contractions are uncoordinated the uterine contents remain stationary. 
On Jan. 30, 1948, at a Conference on Normal and Pathological Physiology of 
Pregnancy, S. E. M. Eejmolds'^® reported his Avork with external hysterography 
using a differential toeodynamometcr. He also showed that the pregnant hu- 
man uterus acted in various Avaj^s. It Avas only Avhen the contractions of the 
fundus Avere stronger and longer than those of the midportion, and those of 
the midportion Avere stronger and longer than those of the isthmus, and those 
in turn stronger and longer than those of the cervix, that progress of lalior A\’’as 
made. 

Thus Ave have evidence obtained by laboratory methods that the uterus can 
and does act incoordinately and ineffectually. We have IcnoAA'n this clinically 
for years, but it is nice to have scientific support for our clinical beliefs. 
Uterine dystocia may take various forms as already indicated and these forms 
are not necessarily fixed and constant. It may occur Avhen there is no 
mechanical cause for a long and difficult labor or it may occur Avhen the patient 
has some disproportion betAveen the fetus and the pelvis. In other Avords, there 
are cases of purely uterine dysloeia and cases of purely mechanical dystocia, 
and there are eases in AAdiich there is some disproportion ami some uterine in- 
coordination. When there is this OA’-erlapping of tlic tAvo conditions, tlicre is 
opportunity for the display of nice clinical judgment. 

The effect on the course of labor is Avell described by Jelf coate. Since my 
studies have been chiefly Avith the severer type, i.e., constriction ring dystocia, 
I qirote from him lest someone might think my picture too pessimistic. In- 
coordinate uterine action, he says, “even to the extent of constriction ring 
formation, can occur during any stage of labor, before or after rupture of 
the membranes. In the third stage, the tjqpical example is ‘hourglass con- 
traction’ of the uterus.' The general effect of incoordinate uterine action 
is to prolong the course of labour, especially the first stage. The cervix dilates 
sloAvly but after a distressing and long first stage may become fully dilated. 
In the common but less serious cases, and especially if the fetal head rotates 
favourably, the second stage may be normal and delivery spontaneous. If 
the disturbance of function is more severe, the Avoman is exhausted or the 
fetus is shoAving signs of distress by the time the second stage is reached and 
forceps delivery becomes necessary. This may be difficult, especially if a 
constriction ring persists or forms dui'ing the second stage. Quite frequently 
the cervix never really attains full dilatation and a ‘rim’ has to be slipped up 
over the presenting part before the forceps blades are applied. In the most 
serious cases the cei’Adx may be only half dilated or less, even after several 
days of labour. ’ ’ 

The etiology of this condition is obscure. Various causes have been ad- 
Amnced — bags, bougies, rupture of the membranes, oxytoeies, malpositions, 
fear and anxiety on the part of the mother, etc. In 1946’^ I analyzed my 



Volume S7 
Number S 


UTEEINE DYSTOCIA 


919 


about. I have never implied that it is the only tj^pe of dysfunction of the 
uterus. Today most obstetricians will agree that it is the most exaggerated 
form, just as eclampsia is the worst form of the toxemias of pregnancy. We 
know that many of these rings are reversible, and will disappear in time, 
although some will persist even after death. We know that they may occur 
in the third stage of labor, when we speak of them as hourglass contractions, 
and we have reason to believe that they may occur early in the first stage of 
labor, before the cervix is sufficiently dilated to permit an exploration of the 
interior of the uterus, and so definitely diagnose a ring. In such an event, 
the differentiation between constriction ring and inertia is extremely difficult, 
or even impossible. 

Similarlj'-, a rigid cervix is something that can be felt. It may persist 
for hours and maj^ seem to Ido the sole reason why the baby is not born, and 
yet when the uterus begins to contract in an orderly maimer the rigidity 
disappears. I had a dramatic example of this a number of years ago. The 
patient was a 39-year-old multipara whom I saw in consultation. Several 
years previously, a general surgeon had amputated a portion of her cervix. 
When I saw her she was 36 weeks pregnant, her membranes had ruptured, 
and she had been ha^diig indifferent labor pains for over twenty-four hours. 
She had had a chill and her temperature had risen to 103 degrees. The cervix 
was rigid and undilated. Her doctor was at a loss as to what to do. I advised 
him to give her ^ grain of morpliine and %oo gi’ain of hyoscine, and go home 
and go to sleep, and not to blame the nurse if the patient delivered the baby 
in bed. Sure enough that is just what happened. About 2:00 a.m. the patient 
awoke, had two pains, and the baby was born before even the intern could 
get to her. I can recall only two cases where the rigid cervix would not dilate 
and where I felt that Diihrssen’s incisions were indicated. Those who con- 
sider cervical dystocia a distinct entity define it as difficult labor due prin- 
cipally to failure of the cervix to dilate and be effaced within a reasonable 
time despite frequent and forceful uterine contractions. Such a definition well 
describes many cases of constriction ring dystocia and it is quite possible that 
many cases would be considered constriction ring dystocia by one clinician 
and cervical dystocia by another. Sackett® found cervical dystocia in 1.05 per 
cent of 8,213 confinements at the Woman’s Hospital. It was the major cause 
of 13.4 per cent of 382 prolonged labors and the major indication for 9.5 per 
cent of 474 cesarean sections. Almost 6 per cent of the high forceps, 3.6 per 
cent of the midforceps, and 1.7 per cent of the low forceps operations Avere due 
to this syndrome. 

Cohclcy pains, uterine inertia or atony, and uterine dysldnesia are less 
definite, or possibly I should say they have no definite phj^sical signs. They 
may occur independently or they may alternate in the course of a single labor. 
Jeffcoate aptly says that the conditions have the same etiologie factors 
(primiparity, nervousness, posterior positions, etc.) and they require treatment 
on similar lines. For that reason he includes inertia among the incoordinate 
uterine actions. 

Finally, a Avord about dystocia dystrophy. This pituitary disturbance 
produces definite signs. These heaA^^-set, short-fingered Avomen are prone to 
have uteri that do not function well, but this is not inAmriably so. It should be 
considered a predisposing cause of uterine dj^^stoeia and not a form of that 
condition. 

One is apt to assume that the efficiency of uterine contractions in labor de- 
pends upon their strength and duration, which in turn parallels the amoimt of 
pain felt. This, hoAAmver, is far from the actual fact. Some tAA'entA^-five or more 
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good judgment both as to when and how the patient should be delivered, there 
is no reason for losing either mother or baby. The worst feature from the 
mother’s standpoint is the time wasted while the cervix is dilating. 

Treatment 

The first essential in treatment of these tedious labors is to guard against 
the mother’s becoming dehydrated and exhausted. She should be encouraged 
to drink liquids and oat simple food. Fruit juices are paidicularly valuable. 
If she does not take sufficient fluid by mouth, she should be given glucose 
solution intravenously or by rectum. Small doses of morphine are invaluable 
early in the first stage of labor. We have found magnesium sulfate (20 c.c. 
of a 10 per cent solution) given intravenously also helpful. After a rest, the 
“pains” are apt to become orderly and effective. In cases of pure inertia, 
Eastman^® and Reid^'^ advocate very small doses of Pituitrin re]mated at 30 
to 45-minute intervals until contractions become effectual. This treatment 
is recommended only in cases of primary inertia, a diagnosis that is sometimes 
hard to make. In a five-year period, there were 463 siieh patients at Johns 
Hopkins and in the same period thei‘e were 1,609 such patients at Harvard. 
In both clinics there was a great reduction in midforceps operations. 

If the membranes have been ruptured for twenty-four hoiu’s, I have been 
in the habit of starting the patient on peiiicillin and continuing its administra- 
tion until delivery. If the fetal membranes are opaque, indicating an amni- 
otie sac infection, the penicillin is kept up for another twenty-four hours. 

When the cervix is fully dilated or almost fully dilated, I am convinced 
that it is best for both the mother and child to effect a delivery. The patient 
is anesthetized ai\d the whole hand is introduced into the uterus to determine 
if there be a constriction ring present. If a ring be found, it can usually be 
relaxed with 5 or 6 minims of Adrenalin hypodermically. The ring can be 
felt to relax in a few minutes, but sometimes it takes as long as a half -hour. 
Occasionally Adrenalin fails. In that ease amyl nitrite might be tried. Re- 
cently I had a case in point. 

The patient was a 30-year-old priniipara, a former nurse, who consulted me on Feb. 17, 
1947. At that time, her phj^sical examination was normal. She gave a history of dysmenor- 
rhea. She was due by Nagele ’s rule on September 29. In March, her blood pressure had risen 
to 140/80 and it remained elevated the remainder of her pregnancy in spite of a salt-poor 
diet. On September 6 it was 160/80 and she had a little albumin in her urine and slight 
edema of the ankles. On September 13, the blood pressure was 150/80 and the patient was 
nervous and irritable. Termination of pregnancy was advised. On September 24, the cervix 
was partly effaced and admitted 1% fingers. Labor was induced by aminotomy. The patient 
began to have labor pains in seven and one-half hours. In two and three-quarters hours 
more, the cervix was completely dilated and the head was on the perineum, and in a right 
occipitotransverse position. Vaginal examination showed that there was still a rim of cervix 
encircling the head like a loose hat band. An attempt was made to apply Kielland forceps 
but was unsuccessful on account of a constriction ring. One-half c.c. of Adrenalin was given 
hypodermically but had no effect on the ring. A large uheal formed at the site of injection 
which may have been the reason that the uterus was unaffected. The dose was repeated one- 
half hour later ^vith the same results. Most of this time the patient was under ether anes- 
thesia. Her pulse was now 190 per minute. An ampule of amyl nitrate was broken in the 
ether mask and the anesthesia continued. The ring disappeared within two minutes. The 
forceps were applied without difiSculty and an easy extraction was done. Just as I remarked, 
"There goes the ring,” the anesthetist noticed that the patient’s pulse had dropped to 90 
per minute. The baby, a girl, breathed at once. She weighed 5 pounds, 13% ounces and 
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cases of constriction ring, which at that time amounted to 202. There were 
102 eases in 7,354 induced labors, or 1.38 per cent, and 100 cases in 6,221 
uninduced labors, or 1.6 per cent. When labor was induced by amniotomy, 
a constriction ring formed in 1.46 per cent of the cases, and when labor was 
induced by bags, a ring formed in 1.25 per cent. In 748 cases, small doses 
of Pituitrin were used before labor started or in the early part of the first 
stage and in these a constriction ring formed in 2.8 per cent of the cases. In 
483 cases, the membranes ruptured spontaneously before labor began, and in 
these there was a constriction ring in 2.7 per cent. The average age of the 
patients who deAmloped constriction rings was 28 Y 2 years which was more 
than two years greater than the average for the whole series of 13,575 eases. 
Only 30 had occiput anterior positions and more than one-half of the pa- 
tients had a borderline contraction of the pehds. In other Avords, these pa- 
tients Avere slightly substandard obstetric risks. I liaAm a feeling that the 
condition is a fatigue phenomenon. Such a theory certainly furnishes a good 
guide to the treatment. 

Prognosis 

The earlier Avriters reported high maternal and fetal mortality. The 
chief dangers to the mother are exhaustion, shock, postpartum hemorrhage, 
and infection, on the one hand, and injuries to the uterus, cer-vix, and vagina 
from attempts at deliAmry, on the other hand. The fetus may die from 
asphyxia, birth trauma, intrauterine pressure, or intrauterine infection. Dr. 

» EdAvin Rucker recently had an instructive ease in this connection. It was a 
consultation case and an x-ray examination Avas done to rule out dispropor- 
tion. The plate shoAved overlapping of the fetal skull bones which subtended 
arcs of different circles. The roentgenologists made a diagnosis of a dead 
fetus. The fetal heart tones Avere not heard. The patient was anesthetized 
and examination with the Avhole hand shoAved a constriction ring. The ring 
was relaxed AAuth Adrenalin and the baby Avas deliA'^ered by version and ex- 
traction. He Avas easily resuscitated and left the hospital Avith his mother in 
good condition. 

Rudolplp- in his last report had a fetal mortality of 32 per cent and a 
maternal mortality of 3.5 per cent. In a former report^® he stated that the 
fetal mortality should be reduced to less than 15 per cent. Herman Johnson, 
AA^hose idea in dealing Avith this condition is early diagnosis and prompt de- 
Ih^'ery, lost no mothers and had a fetal mortality of only 5 per cent in 105 
priAmte cases. My only fatal case occurred in my first twenty cases, before 
I had learned the Amine of Adrenalin. The patient was a Negro Avoman, the 
mother of 13 children, Avho Avas admitted to St. Philip Hospital after failed 
forceps and Amrsion elseAvhere. The ring did not relax under deep chloro- 
form anesthesia, and' the fetus, which Avas macerated, Avas delivered by crani- 
otomy. The mother did not recoAmr from the anesthesia. In 1947,^® I reported 
my fetal results in detail. At that time I had had 216 eases AAuth one set 
of tAvins. There was a gross fetal mortality of 19.3 per cent. In the last 
150 eases the fetal mortality Avas 12 per cent. Since that report was Avritten 
(1946) there have been 2,698 deliveries at the Johnston-Willis Hospital and 
deliveries at other hospitals conducted by Dr. EdAvin Rucker, Dr. Hudson, 
or me, and in this number there Avere 54 Avith constriction rings. A ring Avas 
felt in each case. None Avas deliAmred by cesarean section. All 54 mothers 
and 54 babies surAUAmd. In vieAV of our recent experience and now that 
penicillin is aAmilable for patients whose membranes have been ruptured for 
a long time, I feel that the prognosis is a great deal better, even in the worst 
eases. If one keeps up the fluid intake and the electrolytic balance and uses 
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measured 20% inches. Both motlier and baby made an uneventful recovery and left the 
hospital on the seventh day. 

When the constriction ring relaxes, the patient should be delivered either 
by version and extraction or by forceps. The Kielland or the Luikart modifi- 
cation of Kielland ’s forceps is especially useful in this type of delivery. In 
other types of uterine dystocia, of course, there is no need of the Adrenalin 
or the amyl nitrite. Should you appljr forceps without previously determin- 
ing if there be a constriction ring, and you find unexpected resistance either 
to rotation or extraction the administration of Adrenalin will usually make 
the delivery an easy one. The question has been raised. Does the relaxation 
caused by Adrenalin predispose to postijartum hemorrhage? I have not en- 
countered any such tendency, nor have I ever seen any ill effects from the 
use of Adrenalin. In an unanesthetized patient. Adrenalin will sometimes 
cause a disagreeable feeling of apprehension. 

Subsequent Labors 

I am under the impression that uterine inertia, maj'- recur at a subse- 
quent labor, but I have never seen a constriction recur at a subsequent labor. 
•Jeffcoate makes the statement that uterine efficiency improves with each preg- 
nanej’’. “The prognosis for the second confinement depends largely on the 
degree of dilatation reached bj^ the cervix in the first.” If the child is de- 
livered per vaginam, even if there be great difficulty, the next labor is more 
than apt to end in a spontaneous delivery. If, on the other hand, the child 
be delivered by cesarean section before the cervix has dilated, the next labor 
will probably be a difficult one. 


Summary 

The various forms of uterine dystocia are discussed. These vary from 
simple atony or uterine inertia to cervical dystocia and constriction ring. The 
type of incoordinate uterine action may vary from time to time in the same 
labor. The effect of these long labors upon the mother and baby is discussed, 
particularly when there is a constriction ring present. The best results for 
both mother and child are to be had by as prompt delivery from below as 
possible, i.e., when the cervix is dilated or almost fully dilated. If the patient 
is delivered by cesarean section before the cervix has dilated, the next de- 
livery- is apt to be difficult, although not so difficult as the first. A ease is 
reported in which the constriction ring did not relax with Adrenalin and yet 
dramatically disappeared when amyl nitrite was used. In my last fifty-four 
cases with constriction rings, no baby was lost; the only mother lost in the 
entire series of 270 cases was before I began using Adrenalin in 1924. 
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the deliveries performed by the authors plus nil tlie patients delivered hy two 
other members of the Gleiiville staff and all the cases of one member of Booth 
Memorial staff. The second group is made up of all the patients delivered hy 
the remaining members of both liospital staffs. 

Observation and Comparison 

All of the patients were cheeked daily and recordings made Avith special 
reference to the mode of healing of tlic perineinn from the day of delivery until 
the patient left the hospital. At the same time, a daily record was kept of each 
patient’s highest temperature elevation, the amount and odor of the lochia, the 
general Avell-being of the patient, and the amount of pain oi’iginating in tlie 
perineum. 

In Table I is recorded the highest tcmperal.ure reading during the entire 
hospital stay of all the patients Avho were critically studied during the six-week 
period beginning June 15 of this year, 194-8. By comparing the highest tem- 
perature elevation in the two groups of cases, it appears that there is no striking 
improvement in the temperature curve through the use of sulfathiazole locally in 
the vagina immediately after delivery. Although there arc a few scattered cases 
of higher temperatures recorded in the group in Avhich sulfonamide was not used, 
it does not appear that the degree is great enough to draw any positive conclu- 
sions as to the effect of the local use of sulfonamide in reducing the possibility of 
general sepsis and fever in the immediate postpartum period, all other aspects 
of aseptic teclinique in the handling of the deliveries in both series of cases other- 
Avise being equal. It does, hoAA^ever, indicate a A^eiy desirable trend if this dis- 
crepancj’' can be maintained to the same degree in subsequent series of cases. 


Tablk I. Highest TEMCEnATURE op Each Case During Entire IIo.spital Stay 


number of cases 

IN WHICH SULFATHIA7.0I.E 

WAS USED 


NUMBER OF CASES 

IN WHICH NO 
SUl.FATHlAZOLE 

WAS USED 

1 

98 

1 

A 

982 

3 

5 

984 

9 

22 

98G 

43 

9 

988 

20 

20 

99 

26 

G 

992 

10 

5 

994 

7 

2 

99C 

G 

1 

998 

1 

A 

100 

4 

i 

1002 

1 

0 

1004 

1 

0 

lOOG 

0 

0 

1008 

1 

1 

101 

1 

0 

lOlG 

1 

0 

1018 

1 

0 

102 

1 

0 

1032 

2 

0 

10-i 

1 

Total 81 


Total 133 


The comparison of healing of the' perineum of patients treated AAoth 5 Gm. 
of sulfathiazole poAvder AAoth those not so treated is given in Tables II and III. 
Out of 62 cases Avith episiotomy alone in the sulfonamide series, there Avere 12 
cases, or 19.3 per cent, AAdiich developed redness and edema on one or more days. 
In the control group there Avere 30 cases, or 40.5 per cent of 74 patients, AA’-ho had 






THE USE OF SULFATHIAZOLE POWDER IN THE VAGINA 
IMMEDIATELY AFTER COMPLETION OF DELIVERY 

Carl W. Rotter, M.D., and Ray H. Long, M.D., Cleveland, Ohio 

(From the Department of Ohst dries, Glcnville Hospital and Booth Memorial Hospital) 

A STUDY of tlie effect of sulfatliiazole powder in the vagina immediately 
after completion of deliveiy was begun in 1946. The objective was to 
evaluate the effect of its use upon the morbidity of the early postpartum period 
with special reference to healing of episiotomy wounds and vaginal lacerations 
of various degree, the amount and type of vaginal discharge whether there had 
been any repair or not, the degree of pain in the perineum, and last, the influence 
upon the general well-being of the patient. 

Preliminary Approach. 

In the first series of cases which preceded those in which the present method 
was adopted, the sulfatliiazole powder was dusted into the episiotomy wounds 
and vaginal lacerations before suturing. This was done on alternate cases and 
the results obtained when compared with the controls showed a satisfactory im- 
provement in most cases, yet there occurred instances where it appeared that 
delay in wound healing, which others had demonstrated bj’’ carefully controlled 
experiments, was taking place. To overcome this objection, it was felt that per- 
haps the powdered sulfonamide might be used as a barrier to any wound infec- 
tion which could take place in the early postoperative period by placing it over 
the sutured wound instead of into it. When this was done the results were 
strikingly better than before. 


Present Study 

The procedure, which was adopted and used without further modification 
in the next 265 cases as well as in the final series of 214 cases which forms the 
basis -for this study, is very easily performed. After the baby and placenta 
have been delivered and all the necessary repair completed and bleeding con- 
trolled to the satisfaction of the operator, the labia are separated with two 
fingers and 5 Gm. of sulfatliiazole powder is instilled deep into the vaginal 
tract and spread down into the posterior fornix and about the cervix with the 
index and middle fingers. This maneuver has the additional advantage of 
being a final check for any sponge previously overlooked. 

The intermediate series of 265 consecutive vaginal deliveries performed 
by the authors since the institution of this treatment terminated on June 15, 
1948. Since this group included all vaginal deliveries, this meant that sulfa- 
tliiazole powder was used in cases of episiotomy alone, episiotomy with various 
degrees and numbers of lacerations, lacerations alone, and, finally, those in whicli 
no laceration occurred. 

_ The final series which forms the basis of the present comparison includes all 
vaginal deliveries performed at Glenville Hospital and Booth Memorial Hos- 
pital from June 15, 1948, to Aug. 1, 1948. Tliis series consists of two gpups : 
the first jn which sulfatliiazole poivder was used, and the second in which no 
sulfonamide whatsoever was used in the vagina.' The first group consists of all 
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there were 48, or 55.2 per cent, who needed medication £or relief. There were 
two patients witli laceration alone in the uonsulfathiazole group who needed 
medication for pain while none of the sulfonamide group had to have medication 
for perineal pain. In addition, there were tw^o "with episiotomy and laceration 
in the control group who needed relief for pain whereas there ■were none in the 
treated group. 

Tabli: VI, Degree op Pain in Perineum 


1 

1 NO 

REPAIR 

1 EPI.SIOTOMY i 

I.ACERATION j 

1 EPISIOTOMY 

1 AND 

LACERATION 

SULFATHIAZOEE USED 

YES 

1 NO 

1 YES 1 

NO 1 


1 NO 1 

YES 

1 NO 

No pain 

5 

10 

5 

6 

3 

n 



Pain but no medication 
{^iven 

4 

10 

37 

33 

4 

4 

f 

3 

4 

Medication given for pain 

0 

0 

20 

48 

0 

2 

0 

2 


History and Review 

The use of local concentration of sulfonamide compounds inserted into 
wounds by Ha'wldng did not produce necrosis in experimental wounds and onh’’ 
very slight depression of fibroblast formation. This "was confirmed liy Chambers, 
Harris, Schumann, and Ferguson. The chief theoretical disadvantage of the use 
of sulfathiazole is its tendency to clump and fom insoluble masses ^Yhich remain 
as foreign bodies in the tissues. As compared to sulfanilamide, tlie drug is mucli 
less soluble in -water solution or in .serum. The relatively low solubility may be 
an advantage in that the drug persists in situ for a longer period and it may be 
concl'uded that^ probably the optimum combination of higli concentration plus 
sufficient duration is greater with sulfathiazole when compared to sulfanilamide, 
sulfapyridine,_or sulfadiazine. By using sulfathiazole locally in this manner a 
dual purpose is accomplished. There is suppression of bacterial gro' 4 \d;h in the 
ideal culture medium provided by the lochia, as well as the formation of a barrier 
to the bacteria at the ■wound entrance during the first critical period when the 
healing process seals the wound sufficiently to enable complete healing to take 
place without the complicating factor of infection. 

The pathogenic organisms commonly found in the vagina against which 
sulfathiazole is effective in varymg degrees are the beta hemolytic streptococcus, 
staphylococcus, pneumococcus, gonococcus, colon group, Prote^ls vulgaris, Clos- 
tridium perfringens, Clostridium scpticum, Clostridium oedemaiiens, and even 
in a measure the tetanus bacillus. Those against which it is ineffective are 
Bacillus proteus, most of the Streptococcus viridans groups and most viruses. 
Therefore, it then becomes apparent wdiy the results followng its use have been 
§00^) since even in the cases when no gross break in the continuitj’’ 
of the mucosa or sffin has occurred there is, nevertheless, tissue susceptibility to 
infection due to the varying degrees of trauma ineident to the compression, 
abrasion, and stretching of tissues lyhich result during the process of deliverv. 

Fahiaeus showed that instillation of t'wo suppositories each containing 0.5 
Gm. of sulfanilamid-thiazole every 12 hours from admission until the fifth 
puerperal day in 212 primiparas delivered of full-term or premature babies com- 
pared very favorable with a control group of 217 of the nontreated patients 

Ackman and Wilson used an emulsion of finely powdered sulfathiazole 5 per 
cent in a mix of 2 per cent triethanolamine, 24 per cent distilled water, 5 per 
cent white beeswax, and 64 per cent liquid paraffin impregnated in a pack and 
placed in the vagina following surgery with very good results. 

Manuel found sulfanilamide solution for douche together ^vith sulfonamide 
internally very efficacious for vaginal infection. 
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poor healing and, in addition, there were four instances of wound separation as 
compared to none in the group treated wdth sulfathiazole. The mode of healing 
in the patients who had first- or second-degree lacerations only was satisfactoiw 
in both series and because of the rather small number of cases in these groups, 
no other deduction can be made at this time. 

One of the most obvious differences in the two groups of cases which was 
noted very early after this procedure was added to tlie routine of delivery was 
the decrease in the amount of lochia and the great decrease in the amount of 
odor. 'Whereas medically these factors had no particular significance other than 
convenience to both patient and nurses, the fact cannot be overlooked that from 
the esthetic standpoint the very notable decrease in offensive odor of the lochia 
makes a world of difference to everyone concerned. In Table IV is shown the 
rather marked difference in the preponderance of cases with profuse discharge 
in the nonsulfathiazole-treated eases. There were 71 patients out of 133, a per- 
centage of 53.3 per cent, who had a profuse amount of lochia on one or more 
postpartum days as compared to the treated group which had 16 patients out of 
81, or 19.7 per cent. Of those with a slight amount of lochia, there were 15 in 
the nontreated group, or 11.3 per cent, as against 11 in the other, or 13.6 per 
cent. In the ones with a moderate amount of discharge, the distribution was 
66.7 per cent in the treated and 35.4 per cent in the other. It may be concluded 
that there was a definite suppression in the amount of lochia in the treated cases. 
But from the standpoint of nicety and refinement it may be stated that the sim- 
plicity of performance and the almost negligible element of time required in the 
added procedure as well as the minimal expense involved is a small outlay for 
the marked suppression of the offensive odor of the lochia which is realized. 
There were only three patients, or 3.7 per cent, who had foul lochia on one or 
more postpartum days in the treated group as compared to 53 patients, or 39.8 
per cent, in the nontreated. Of those with absence of foul odor there were 35 
patients, or 43.2 per cent in the treated, as compared to 15 or 11.3 per cent in the 
nontreated. Those with slightly foul lochia were 53.1 per cent in the treated 
and 48.9 per cent in the control. 


Table V. 

General Condition op Patient 



1 FAIR 1 

GOOD 

Sulfatliiazole group 

2 

79 

No sulfathiazole group 

19 

114 


Regarding the general well-being of the patient, it may be noted in Table V 
that there were only two patients who were considered fairly good as compared 
to 79 who were good in the treated group, whereas in the nontreated group 19 
were fairly good and the remaining 114 were good. It is admitted that by this 
process of evaluation of the general condition of the patient it is more difficult 
to arrive at an accurate appraisal in every instance, but the much better showing 
in the treated group is indicative of the fact that the favorable influence of the 
other factors, as has been demonstrated, is reflected in the condition of the pa- 
tient as a whole. 

When comparing the amount of pain arising in the perineum alone and for 
which medication was necessary, the largest series of patients needing relief were 
found among those who had episiotomies performed upon them. In this cate- 
gory there were 62 patients with episiotomy upon whom sulfathiazole was used. 
Out of this number, 20, or 32.2 per cent, needed medication on one or more 
postpartum days for the control of pain as shown in Table VI. ^ Of the 87 cases 
of episiotomy in which no sulfathiazole powder was instilled into the vagina. 
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8. The general condition of the patients in the treated group was found to 
be better than in the control group. 

9. The lack of any allergic reactions to the use of sulfatliiazole powder as 
described in this procedure has been noted in a total of 34.6 eases to date. 
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Siegler developed a 10 per cent siiKathiazole in acid-base jelly for the treat- 
ment of vaginitis and cervicitis witli wliicli response to treatment was excellent 
whether the vaginitis was trichomonal, monilial, or nonspecific in origin. He 
reports sixteen failures in which the infection was due primarily to trichomonas 
and two to monilia. 

Similar good results were obtained by Eoblee, wlio used sulfathiazole incor- 
porated in an acid jelly base in treating various types of eeiwicitis and vaginitis. 

Discussion 

The use of sulfathiazole powder loeall}' in the vagina immediately following 
delivery has three advantages over other methods of sulfonamide application 
previously advocated. In the first place, there is the ready accessibility of the 
5-6m. i^ackage of sterile sulfathiazole powder. Second, no special type of ap- 
plicator is necessary to instill the powder into the vagina. The labia are merely 
separated with the fingers, the powder poured in and evenly distributed through- 
out the vagina and about the cervix. Third, it is one operation, quickly accom- 
plished in a few seconds with no further work or procedure necessary. 

There is, in addition, the consideration of possible allergic reactions to the 
use of this drug. Local allergy to the drug was anticipated, but to date no un- 
toward reactions have been noted which might be interpreted in this light. In 
view of the experience to date, it appears that any unpleasant reactions to the 
drag will be extremely uncommon if they will occur at all under the conditions 
of this particular method of use. The blood level of sulfathiazole from absorp- 
tion through the vaginal mucosa is negligible. It may therefore be assumed that 
adverse sj^stemic reactions to such use of sulfathiazole may be disregarded al- 
together, The benefits derived from the use of this procedure in the manage- 
ment of all vaginal deliveries are most welcome, while at the same time no con- 
traindications have appeared which would tend to make its use undesirable. 

Summary and Conclusions 

1. The isrophylactic use of sulfathiazole powder in the vagina as a last 
step in the performance of vaginal delivery is described. 

2. There is a definite suppression in the amount of lochia in the treated 
eases. 

3. There occurs a marked supiDression of offensive odor of the lochia in the 
patients treated bj’' this method. 

4. Eedness and edema of episiotomy wounds occurred in 19.3 per cent of 
sulfathiazole-treated ijatients as compared to 40.5 per cent in the nontreated 
group. 

5. No case of wound disruption has occurred in the series where sulfathia- 
zole was used whereas it occurred four times in the control series. 

6. There was a tendency toward lesser temperature elevation in the treated 
group. 

7. Pain, especiaUy in patients who had episiotomies, was severe enough to 
necessitate medication in 32.2 per cent of the treated gimip as compared to 55.2 
per cent of the nontreated group. 
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Approximately 22 per cent of the cases occurred before age 30, 62 per cent 
occurred between ages 30 and 40, while 15 per cent occurred after age 40. This 
illustrates the fact that carcinoma of the cervix during pregnancy reaches its 
maximum occurrences during the 30 to 40 age group. The average age of these 
patients was 33.9 years, the youngest being 18, and the oldest 45 years of age. 

Gravidity and Stage of Pregnancy . — In 14, or 11.2 per ceni, of the eases, 
carcinoma occurred in the first pregnancy, giving a ratio of mullipara to piimip- 
ara of approximately 8:1, whereas in normal pregnant patients, the ratio is 
about 5 :3. There was an average of five pregnancies per patient in this series. 
The greatest number of pregnancies in any one case was 13. 

The entire series showed that in the first trimester of pregnancy there were 
39 cases, three of which were one month pregnant. During the second trimester, 
there were only 11 eases, the remaining 73 cases occurring in the last trimester, 
59 of whom had full-term pregnancies. One case from the group had carcinoma 
of the cervix complicated by an ectopic pregnancy. Our fivc-yoar .survivaJs witli 
no evidence of disease showed no eases in whieli the disease was diagnosed in 
the second trimester. In the first trimestei’, 22.2 per cent and in the last tri- 
mester, 26.5 per cent of the cases survived five years with no evidence of the dis- 
ease. The eases in this last group were all term pregnancies, while in jilaino and 
Mussey’s^ series of eases there were no eases that liad carcinoma of the cervix 
at term that survived five years. The carcinoma of the cervix eoexistant with 
ectopic pregnancy also survived five years. 

Symptoms and Their Duraiion . — The significant manifestations of carci- 
noma of the cervix during pregnancy are the usual symptoms of carcinoma of 
the cervix modified by those of imegnancy. The initial symptoms and also the 
most common were vaginal bleeding, found in 73 per cent of tlie eases and ab- 
normal vaginal discharge (purulent, watery, or bloody) in 19 per cent of the 
eases. The bleeding under these circumstances is characteristically painless and 
may be profuse or merely spottj*. It may be irregular or progressive in amount. 
Abnormal discharge, which may become watery, purulent, or foiil, may be a 
late sjnnptom, as well as loss of weight, pain, and palpable metastatic extension. 
Unfortunately, carcinoma of the cervix may be a silent clinical entity with no 
symptomatology as was seen in eight per cent of our cases, the cancer being 
discovered during routine examination. 

The duration of sjnnptoms was found to be much shorter in this series of 
cases than in that of a group of cases of carcinoma of the cervix without preg- 
nancy. This may be accounted for by the fact that the patient is more likely 
to be concerned about her condition during pregnancy than she would be nor- 
mally. Ironically, many of the patients had symptoms of vaginal bleeding or 
discharge for periods ranging from one to nine months before the correct diag- 
nosis was made and the patient referred here for treatment. These manifes- 
tations are often misinterpreted when the neoplasm is associated with pregnancy 
because they may represent a threatened abortion or ectopic pregnancy during 
the first trimester, and placenta praevia, or premature separation of the'plaeenta 
during the last trimester of pregnancy. But we would like to stress the point 
that has been brought out innumerable times in the literature that should these 
symptoms present themselves, the obstetrician or gjnecologist, in order to 
establish a differential diagnosis, should overcome the persistent fear of inter- 
rupting the pregnancy by performing a thorough, sterile pelvic examination 
during any stage of pregnancy and institute the necessary diagnostic procedures 
to rule out the presence of any_ eoexistant malignancy. Obviously, in this way, 
carcinoma of the ceiwix, coincidental with pregnancy, can be detected in its 
early stages and as a result effective therapy may be employed leading to more 
favorable results. 



CARCINOMA OF THE CERVIX CONCOMITANT WITH PREGNANCY 


Marvin G. Sadugor, M.D., James P. Palmer, M.D., and 
I\Ielvin C. Reiniiard, M.A., Buffalo, N. Y. 

(From the FosiocU Parle Memorial Institute) 

C ONGOiMITANT malignancy of the uterine cervix and pregnancy are con- 
sidered to be a comiiarativelj’- rare combination. Tliis is necessarily so when 
one realizes that the age distribulion for pregnane^’’ is declining and is at a low 
level for the age period when the cervix malignancy age distribution is beginning 
to increase and that the overlap of the two curves represents a small portion 
of the entire age distribution of cervix cancer. 

Maino and j\Iussey^ have reported 0.7 per cent of coexistent cervix malig- 
nancy with preguanej' in 3,750 eases of cancer of the cervix. Danforth,^ from 
another point of view, reports that in 10,000 pregnancies there were 0.032 per 
cent with cervix malignanej’’. 

Although the incidence is comparatively low, it represents a com]ilieation 
which must be born in mind constantly as a possibility when the sjTuptom of 
painless bleeding is present during pregnancy. This aspect has been emphasized 
by Strauss,^ Kobak et al.,‘ ‘Willson,-''’ Maino and ]\Iussey,^ and others. 

Case Material Studied 

A review of 4,652 cases of carcinoma of the cervix admitted to this institu- 
tion during the years 1917 to 1947 shows that 124 or 2.6 per cent were pregnant 
or had been pregnant wthin one year preceding admission. The selection of 
one year preceding admission is arbitraiy, but because of the reasons below, it 
seemed reasonable to conclude that the two conditions were coexistant within 
that period. 

1. The majority of the associated cases were in the far-advanced stages, and 
corresponded with the stages of the coexistant group. 

2. In most instances, the carcinoma was diagnosed as such within a short 
interval following pregnancy. 

3. A review of the case histoi-ies revealed the fact that nearly all had symp- 
toms of bleeding or bloody vaginal discharge before, during, and immediately 
following pregnancy. 

We feel that tliis information indicates almost incontrovertibly that the 
carcinoma was present before or occurred during pregnancy. 

The breakdown of the 124 cases into the status of the two conditions shows 
that 36 eases were pregntint at the time of admission. In the remaining 88 cases, 
carcinoma of the cervix was diagnosed during the postpartum period which 
ranged from two week^ to one year, the majority in less than three months. 

Age . — It is a well-lmown fact that carcinoma of the cervix is essentially a 
disease of the middle j’-ears and its frequency increases rapidly after age 35, 
reaching a peak at 47 years of age. Sadugor and Palmer® found it to bp still 
relatively common until age 65, after which there was a gradual decrease in the 
incidence. Pregnancy, on the other hand, decreases rapidly after the age 35. 
Therefore, in dealing with cases of pregnancy complicated by cancer of the 
cervix, Ave find a younger age group of patients and therefore a much loAver 
incidence of tliese two jointly. 
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All cervix cases were classified according to the League of Nations recom- 
mendations and sinee.it is recommended that all patients who received treatment 
for their malignancy elsewhere prior to admission here be eliminated, we have 
excluded 17 patients who fall into this category. Thus, by eliminating tlie 
patients treated subsequent to 1942 and those who received treatment prior to 
admission, the number of pregnancy cases to be compared ndth the group as a 
whole has been reduced to 78. 

Although we are not comparing two comparable groups because the age 
distribution is markedly different, yet, because further elimination would still 
further reduce a comparatively small sample, a preliminary study of the end 
results of these two groups Avas made. 

The breakdown of the two groui^s iUto clinical stages and end re.sults of 
each stage, as well as the ovei'-all survival is shown in Table I. It can be noted 
that there is no significant difference in the survival rate of the two groups, 
either in the individual stages or in the collective survival of 26.9 per cent for 
Group I and 27.5 per cent for Group 11. Fortunately, the distribution of 1hc 
cases into the various stages of the disea.se is essentially the same for both groups 
and the collective survival rates may be compared directly. Had there been a 
preponderance of the eases in any one stage, the results could not have been 
compared directly. We have, therefore, tentatively concluded from the pre- 
liminary breakdoAvii that insofar as the ultimate cure rate is concerned, preg- 
nancy does not influence the end results. 

Table I 


CARCINOMA OF THE CERVIX ASSOCIATED WITH BREGNANCY, 1917 TO 1942 INCI.USIVE 



STAGE 

NUMBER 

treated 

1 PER CENT 

OF TOTAL 

5 -YEAR 
SURVIVAL 
NUMBER 

FREE OF 
DISEASE 

PER CENT 

I 

9 

11.5 

6 

66.6 

II 

19 

24.4 

8 

42.1 

Group I 

III 

28 

35.9 

6 

21.4 

IV 

22 

28.2 

1 

4.5 

Total 

78 


21 

26.9 

ALL CERVIX 

CASES — 1917 TO 1942 (INCLUDING PREGNANCIES) 






5-year 

FREE OF 



NUMBER 

PER CENT 

SURVriLVL 

DISEASE 


STAGE 

TREATED 

OP TOTAL 

NUMBER 

PER CENT 

I 

304 

9.3 

198 

65.1 

II 

833 

25.6 

375 

45.0 

Group II 

III 

1093 

33.6 

290 

26.5 

IV 

1021 

31.4 

32 

3.1 

Total 

3251 


895 

27.5 


A more rigorous examination of the data required further elimination. The 
radiation technique had become standardized in 1933; therefore, only the cases 
admitted from 1933 to 1942 were considered in both groups and since age does 
influence the end results in carcinoma of the cervix, increased age being asso- 
ciated AAuth increased life expectancy, only those patients Avere used in Group II 
who Avere 45 years of age or younger. Thus, in Table II the five-year end results 
of tAVO comparable groups of cases, 48 cases of pregnancy and 702 nonpregnant 
cervix eases from 1933 to 1942 are presented. Here, again, it can be seen that 
tlie stage distribution is essentially the same for the tAvo groups and that the sur- 
vival rate too is essentially the same for the various stages. HoAvever, the num- 
iier of eases in the various stages in Group I are too small for comparison. Tlic 
over-all figure of 32.9 per cent for Group II and 37.5 per cent for Group I cases 
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Type of Lesion . — There were 120 cases of squamous carcinoma of the cervix 
in tliis series, the remaining four cases were two adenocarcinomas and two adeno- 
acanthomas. The latter four cases died of disease or incidental complications 
in less tlian five years. 

Treatment .—The treatment of cancer at this Institute has been entirely 
radiological, as is the ease with cervical cancer as a whole. Although the tech- 
nique and dosages liave varied considerably during the interval of this report, 
the general plan has i-emained more or less constant. We feel that eases diag- 
nosed as carcinoma of the cervix durmg pregnancy up until viability is certain, 
should be treated without regard for the fetus, since any appreciable delay might 
markedly decrease tlie motlier’s chances of survival. If the diagnosis has been 
delayed until viability is probable, we feel that the patient should have cesarean 
section without hysterectomy and should be started on radiation therapj^ as soon 
as her general condition permits (ten days to two weeks) . 

Usually spontaneous abortion occurs at about the end of the third week of 
external radiation and usuall}' this interval has been sufficient for the local in- 
fection (secondary to the ulceration of the gro^vth') to be markedly reduced, 
thus keeping postpartum infection to a minimum. Very little radiation fibrosis 
has occurred during this interval so that serious lacerations are infrequent. 

The choice of this plan seems to be substantiated by Hejmian,^ who shows 
that when an induced abortion or section (simple or Porro) was used prior to 
radiation, only 11.1 per cent survived five yeai-s vdth no evidence of disease 
whereas subsequently, in a group of cases in which I’adiation was used and the 
patient was allowed to abort sjiontaneonsly, he obtained a 57 per cent five-year 
cure rate. 

Occasionally, with a bulky growth which does not regress sufficiently udth 
external radiation, spontaneous delivery is difficult or impossible and the dead 
fetus may necessarily have to be delivered by hysterotomy. 

We feel that this plan, whereby the uterus remains, allows a more nearly 
adequate distribution of intracavitary radiation and also fewer post-treatment 
bladder and rectal complications. This is in agreement with Kobak et al.,'* 
Beck,® Titus,® and McNeil.^® 

Our radiation treatment consists of external radiation (x-ray), 400 to 500 r. 
to one port daily, or 100 to 150 r. to each of four ports daily for a total of ap- 
proximately 4,000 r. within 45 days. The dosage to the tumor area depends 
considerably on the size of the patient. Immediately following completion of 
the external irradiation, intracavitary radium is given in one treatment period, 
lasting from 50 to 100 hours, de]iending upon the size of the patient and amount 
of radiation from the external radiation previously delivered to the tumor area. 
We attempt to give on the average 8,500 to 9,000 r. combined x-ray and radium 
“i'-,” to a point 2 cm. lateral to the cervical canal, of which on the average • 
about 50 per cent of the total is given by each of the two methods of radiation. 
Under this plan of treatment, approximately 5,000 combined r. is delivered to 
a point 5 cm. lateral to the cervical canal, Avhich in the average ease approximates 
the junction of the broad ligaments with the lateral pelvic wall. 

End Resiilts of Treatment . — In order to determine whether or not the com- 
plication of pregnancy infiuences the cure rate of squamous-cell carcinoma of 
the cervix, a preliminary survey was made of the end results of the group of 
patients with pregnancy (designated as Group I) and compared with the end 
results of another group of patients which comprised all of the cervix cases 
including the pregnancy cases treated at this institution during the years 1917 
to 1942 inclusive (designated as Group II) . No patients of either group admitted <• 
subsequent to 1942 were included in this survey. This afforded an opportunity 
to compare end results on a minimum of five-year survival. 
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would seem to indicate a better survival in this last consideration. However, 
when these values were considered statistically, it Avas found that the two values 
do not differ significantly and no importance may he attached to this apparent 
difference. 


Table II 



PREGNANCIES, 1933 TO 1942 INCLUSIA'E, AGES 20 TO 45 YEARS 


STAGE 

NUMBER 

TREATED 

PER CENT 

OF TOTAL 

5 -YEAR 
SURVIVAL 
NUMBER 

FREE OF 
DISEASE 

PER CENT 


I 

6 

12.5 

4 

60.6 


II 

17 

35.4 

8 

47.0 

Group I 

III 

18 

37.5 

5 

27.8 


lA^ 

7 

14.6 

1 

14.3 


Total 

48 


18.0 

37.5 ±6.98% 


KOX-PREGNANT CERVIX CASES, 1933 TO 1912 INCLUSIVE, AGES 20 TO 45 YEARS 



stage 

NUMBER 

TREATED 

PER CENT 

OP total 

5 -YEAR 
SURVIA^AL 
NUMBER 

FREE OF 
DISEASE 

PER CENT 

I 

100 

14.2 

68 

68.0 

II 

244 

34.8 

108 

44.2 

Group II 

III 

225 

32.0 

49 

21.8 

IV 

133 

18.9 

6 

4.5 

Total 

702 


231 

32.9 ± 1.76% 


The 17 pregnancy patients previously excluded because of treatment prior 
to admission here shoivcd a five-year survival free of disease of 5.9 per cent. 
Since the prior treatment elsewhere was predominantly surgical and since the 
sui’Adval is consideralily less tlian that in the group treated here radiologically 
(5.9 per cent as compared with 26.9 per cent), it seems reasonable to conclude 
that radical surgical interference is not the proper method of treatment, in 
which Ave concur AAuth Heyman." 

Summary 

One hundred tAventy-four coexisting and associated cases of carcinoma of 
the cervix and pregnancy Avere studied and five-year end results presented. 

The results shoAv almost identical cure rate Avith carcinoma of the cervix 
unassoeiated with pregnancy for the same time interval Avithin the comparable 
age groups. 

Our figures and others lend to sIioav definitely better results Avhen con- 
servative treatment is used than AA^lien radical surgery is performed prior to 
irradiation. 

The distribution of clinical stages of carcinoma of the cervix associated Avith 
pregnancy is almost identical Avith the nonpregnant eases. This shoAVS that pre- 
natal and postpartal examinations have been neglected and as a result the dis- 
ease has not been discovered in its early stages. It is recommended that all 
patients shoAving any abnormal sjonptoms during pregnancy should have a 
thorough vaginal examination, regardless of the stage of pregnancy. All post- 
partal cases should haA’’e repeated examinations after the structures have re- 
turned to normal. We believe that such examinations Avould result in such 
patients receiving treatment during the early stages of the disease and the cure 
rate Avould be definitely improved. 
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treatment, it was felt that some more satisfactory mol hod of Icceping the cervix within the 
vagina was necessary because it was imperative that this patient tend her child and licr home. 
On October 10, a Smith-ECodgo typo pessary No. 5 was inserted after returning tlie uterus to 
its normal position. This held the organs in place and it was possible for the patient to Ije 
up and about at her duties with no discomfort and no restrictions. After one week, she was 
re-examined and it was again found that the cervix was normally high in the vagina and that 
its appearance was normal. 

On October 18, the estimated "duo dato,^^ the patient Iiad spontaneous onset of labor, 
pains beginning at 6 A.M. She was admitted to the hospital at 12:45 r.M. with contractions 
every fifteen minutes and the cervix dilated two fingerbroadths. Labor ])rogresscd slowly be- 
cause of poorly developed, infrequent contractions. At 4 p.m. pains were occurring every four 
minutes and were only of moderate severity. At this time vaginal examination was done and 
it was found that the cervix was dilated 2% fingerbroadths. The membranes were artificially 
ruptured. Soon after this the contractions became more frequent and more severe but dilata- 
tion still progressed slowly. At 5:45 P.M., 100 mg. of Demerol were given intramuscularly. 
Dilatation began to be apparent very soon after this, so that at C:45 it was found to be four 
fingerbroadths. The pessary was removed at this time. Spontaneous delivery of a female 
infant weighing 6 poimds, 5% ounces was accomplished at 7:30 P.M. and the placenta expressed 
at 7:35 p.M. Total length of labor was 13 hours, 35 minutes. Old bilateral cervical lacera- 
tions were freshened and repaired. The pessary was then reinserted. The postpartum course 
was entirely normal, with no febrile reaction at any time. The patient was discharged on 
October 26. On November 30, 1946, she reported for her postnatal examination. The pelvic 
organs were found to be in a normal multiparous condition with the repaired cervical lacera- 
tions perfectly healed. At re-examination on January 13, 1947, the pessary was removed and 
the only abnormal finding was that of a slight cystocelc. The uterus could not be brought 
down by the patient’s efforts, and the cervix was normal in appearance. To date, the condi- 
tion has remained the same. 

Case 2. — Mrs. E. P., 29 years of age, was first seen in this pregnancy on June 5, 1946. 
Her last menstrual period began on March 21, 1946. One previous pregnancy Iiad been 
terminated with outlet forceps and episiotomy on Sept. 21, 1942, after fourteen hours of labor. 
General physical and laboratory examinations at this time were negative, a diagnosis of early 
pregnancy was made. Gestation progressed in a normal manner until Sept. 15, 1946, when 
the patient telephoned to state that there was a protrusion from the vagina. She was ad- 
vised to go to bed but this was of no avail. 

On examination it was found that the cervix was protruding some 2% inches from the 
vulva and was purplish red, edematous, and oozing blood from its edges. The uterus was re- 
turned to its position manually and the cervix returned into the vagina. A Smith-Hodge type 
pessary No. 5 was inserted and the uterus stayed in place perfectly. The patient experienced 
no discomfort and immediately was able to be about her business unhampered. Pregnancy 
progressed normally and the patient went on until Jan. 11, 1947, when it was decided to try 
induction of labor because of a calculated two-week postmaturity. At the time that induction 
was begun the cervix was already two fiugerbreadths dilated. Induction was instituted by 
rupture of the membranes and the use of two doses of Calgluquine, 2.5 c.c. each, at one-hour 
intervals. Two and a half hours after the rupture of the membranes, and one and a quarter 
hours after the onset of labor, dilatation reached 4% fiugerbreadths and the pessary was 
removed. Fifteen minutes later, spontaneous delivery of a male infant weighing 9 pounds, 
13% ounces was accomplished with the aid of an episiotomy. The placenta was expelled two 
minutes after the delivery of the baby. The episitomy was repaired and the pessary rein- 
serted. The postpartum course was entirely afebrile and without event. The patient was 
discharged from the hospital on the eighth postpartum day. 

On February 22 the patient reported for postnatal examination. The pelvic organs had 
involuted to the point where all seemed to be in normal condition except for the presence 



PROLAPSE OF THE UTERUS AND PREGNANCY^^ 


Arthur H. Klawans, M.D., and Aaron E. TCanter, M.D., Chicago, III. 

(From the BepaHmcnt of Ohstctrics and Gynecology, University of Illinois College of 
Ucdicine [F\isli Facnlty'\, the Freshyterian Hospital, and the Department 
of Gynecology, Mount Sinai Hospital) 

P rolapse of tlie uterus and pregnancy are infrequently associated con- 
ditions. Onlj^ 170 cases were culled from tlie literature bj'" KibeP in 1944 
and a scattered fcAv have been reported since then. The rarity of the coex- 
istence of these two conditions is reflected by the statistics of Kibel, who re- 
ports a ratio of 1 to 15,696 deliveries at Bronx Ho.spital and by Keettel,- who 
found 1 ease in 13,000 deliveries at University Hospital in Iowa City. In most 
previously reported instances, pregnancy was superimposed upon pre-existing 
prolapse of varying degree and the condition was obvious earlj' in the preg- 
nancy. We are re])orting on four cases of combined prolapse and pregnancy, 
two of these showing the prolapse relatively late in the gestation. Since the 
condition under consideration is uncommon and no full agreement as to treat- 
ment can be found in the reports of previous authors, we have set out to cite 
our cases and to suggest a rationale for conservative and successful treatment 
of this combination of factors. 


Case Reports 

Case 1. — Mrs. C. F., aged 31 years, was first seen on May 6, 1946. Her last regular 
menstrual period was on Jan. 11, 1946, and she liad felt well throughout the intervening 
period. She had had one previous full-term pregnancy that terminated in a sixty-five hour 
labor with a difficult forceps delivery, three years before. The past history was irrelevant 
except for an appendectomy in 1933. Physical examination at this time revealed a preg- 
nancy reaching to three fingerbreadths below the umbilicus, a moderately flat pelvis, and an 
otherwise healthy, albeit thin, individual. Except for a hj’potension (98/60), all laboratory 
tests were within normal limits. Pregnancy progressed uneventfully until Sept. 11, 1946, 
when the patient called and reported that there had been a sudden appearance of a mass at, 
and through the vulva. The patient was immediately hospitalized. Examination revealed a 
purplish blue, edemtous, angry-looking mass, 5 cm. in diameter, protruding about three inches 
outside the vulva. Vaginal examination under sterile precautions was done immediately and 
the mass felt was determined to be cervix uteri with the uterus itself lowered to the point 
where the lower uterine segment and the contained fetal head were practically resting on the 
perineum. The uterus was gently pushed up into the abdomen and the cervix returned to the 
vagina. The patient was put to bed in a slight Trendelenburg position and during the period 
of bed rest, a matter' of a few days, the condition remained alleviated. Examination of the 
cervix by means of a vaginal speculum revealed a normal-appearing organ which had lost 
fill of its edema and discoloration. The patient was sent home and told to remain in bed. After 
one week, with the condition remaining as it was on leaving the hospital, she was allowed out 
of bed and in a few days the prolapse recurred. After several weeks of in-bed and out-of-bed 

*Reacl before a meeting’ of the Chicago Gynecological Society, March 19, 1948. 
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the iitertis. In such a situation, the softening and stretching of the pelvic 
supporting structures associated with a pregnancy would act to aggravate and 
make more marked any prolapse condilion. The supjiorting structures affected 
when prolapse exists are the cardinal ligaments, the pubocervical ligaments, 
the uterosacral ligaments, the fascias of the pelvic floor, the vaginal and 
perineal tissues, and, perhaps slightly, the round ligaments. 

From a purely obstetric viewpoint, ])rolapse of the uterus may he re- 
sponsible for several types of difficulty. Sterility may be the result of such 
a condition because a pool of semen cannot be deposited around a cervix that 
protrudes from the vaginal introitus and because the prolapsed uterus may fill 
the vagina and prevent copulation. Abortion may be produccfl as a result of 
the trauma and vascular congestion that exist in a prolapsed uterus that con- 
tains a pregnancy. Infection can readily result when the protruding highly 
vascular and easily injured cervix is subjected to trauma over a rather long 
period of time. Finally, cervical dystocia is commonly a.ssoeiated with pro- 
lapsed uterus. 

When prolapse of a degree exists before pregnancy takes ])lacc, it is to be 
expected that the condition of uterine descensus will be aggravated by the 
changes that take place in the tissues as a result of the pregnancy. This con- 
dition will remain annoying or incapacitating until such a time as the preg- 
nancy has progressed sufficiently to raise the uterus into the abdomen and 
pull the cervix up into the vagina. This effects an a])]mrent cure of the 
prolapse which lasts until the pregnancy is completed. Following this, the 
pre-existing condition returns, probably to a worse degree than before the 
pregnancy. This pattern is followed by the majority of patients, liut occa- 
sionally a prolapse will not be pulled up as the pregnancy progresses and the 
condition will be evident throughout the gestation. This has necessitated 
patients being kept in bed for varying lengths of time even up to the entire 
course of pregnancy. Where prolapse is allowed to exist throughout the 
pregnancy with just the aid of postural relief, the patient comes to laboi* with 
an existing prolapse and the great difficulties reported iu Ihe literature may 
result. It is in such patients and in those in whom the prolapse first became 
evident in late pregnancy that the severe cervical dystocias occur. Patients 
1 and 2 above fall into this category. Not knowing which patients will retain 
prolapse throughout the pregnancy, and having had such good results in our 
treatment, we feel that in spite of the time of occurrence of the prolapse, all 
patients who fall into this group may be treated alike and all will respond 
well. There is not much question that patients with pre-existing prolapse will 
need surgical relief after the pregnancy and puerperal involution peiTods are 
completed, but in the patient in whom prolai^se occurs rather late in jn-egnaney 
there is hope that this form of treatment may bring about an alleviation of 
the prolapsed condition. At any rate, we feel that all patients are relieved 
during the pregnancy and that the labors of these patients can be made less 
arduous by the application of our method of treatment. 
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of a moderate cervical erosion. The patient was re-examined one month later and the pessary 
was removed. The cervical erosion was treated by cauterization. All of the pelvic organs 
gave a normal multiparous appearance rntliout even cystocclc or rectocele being present. 
On healing of the erosion the patient was discharged. 

Case 3. — Mrs. J. M., aged 24 years, was first seen on July 16, 1946, with early pregnancy 
and prolapse of the uterus. Her last period was on April 8, 1946. This was her second preg- 
nancy, her first having terminated Oct. 15, 1944, and the protrusion of the cervix had been 
present since that time. Physical and laboratory examinations were negative except for the 
pregnancy and the prolapse. It was felt that when pregnancy had progressed to the point 
where the uterus was pulled up into the abdomen, the cervix would be pulled up into the 
vagina and the prolapse cured for the duration of the pregnancy. This did not take place. 
On October 25 the prolapse was so annoying and the cervix had taken on such a great amount 
of edema and irritation that the discomfort from it and the appearance of it were alarming. 
A Smith-Hodge type pessary No. 5 was inserted and the ulerus and cervix put into place. 
This position was maintained with complete comfort and rapid return of the appearance of 
the cervix to normal. Labor began spontaneously on ,Tan. 22, 1947, and after dilatation had 
progressed to four fingerbreadths, sterile vaginal examination was done, the pessary was re- 
moved, and the membranes were ruptured. Thirtj'-fivo minutes later the patient was delivered, 
spontaneously, of a female infant weighing 7 pounds, after a five-hour labor. Instead of 
using the pessary puerperally, a vaginal pack was inserted and removed in twenty-four hours. 
At the time of her postpartum examination on klarch 14, 1947, the prolapse still was found 
to exist and was treated subsequently by surgery. 

Case 4. — Mrs. A. C., 33 years of age, was first seen on April 8, 1947. She had had two 
previous pregnancies with a prolapse of the utcinis dating from the last of these. Her last 
regular menstrual period had begun on Feb. 1, 1947, and her expected date of delivery was 
estimated to be about Nov. 8, 1947. A Smith-Hodge type pessary was inserted into the vagina 
on the first examination and left in place until May 15, 1947, when it was felt that the size 
of the uterus would act to maintain that organ as an abdominal organ and relieve the prolapse 
until at least after delivery. The prolapse recurred almost immediately and the patient de- 
veloped an incarceration of the uterus with an overdistention of the bladder and paradoxical 
incontinence. After emptying the bladder of 1,000 c.c. of urine, the prolapse was replaced 
and the pessary reinserted. All discomfort stopped at once and the patient remained com- 
fortable throughout the remabider of the pregnancy. 

On Nov. 13, 1947, at 4:30 a.m., labor began. The patient entered the hospital at 6:30 
A.M. with pains occurring at five-minute intervals. Sterile vaginal examination was done 
at 7:50 a.m. and the cervix was found to be completely dilated. The pessary was removed, 
the membranes were ruptured artificially and the patient delivered spontaneously at 8:08 a.m. 
The placenta was expressed at 8:09 a.m., a total labor of three hours, thirty-nine minutes. The 
pessary was reinserted. Except for a moderate postpartum hemorrhage, the puerperal period 
was entirely comfortable and without event. 

The patient reported for postnatal examination on Jan. 12, 1948, at which time the 
uterus was well held in place, well involuted, and the cervix was found to be clean. The 
pessary was removed and the uterus showed no tendency to prolapse. In a subsequent tele- 
phone report the patient stated that the cervix had descended somewhat but did not protrude 
from the^vulva. 

Discussion 

Prolapse of the uterus is most commonly seen in women who have had 
pregnancies and deliveries which had been more or less responsible for the 
descensus. In order for prolapse to take place, there must be relaxation aud 
tearing doAvn of the structures which are charged with the task of suppoitiug 
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intervals, until the patient is in labor. When labor has begun to progres.s, 
effacement has taken place, and dilatation has proceeded to the point where 6 
to 7 cm. of opening has been accomplished, the pessary is removed under sterile 
vaginal examination precautions. The pessary is cleansed and placed in cold 
sterilization for subsequent use. Labor has now progressed to the point where 
the danger of soft-tissue dystocia from the cervix no longer exists because 
retraction has taken place and the small amount of dilatation necessary to 
reach completion is easily and quickly accomplished. 

When labor is completed and all lacerations and incisions are repaired, the 
pessary is removed from the sterilizing solution and reinserted. We consider 
this part of the procedure the most important one and the most radical de- 
parture from previously described techniques. It is to this part of the treat- 
ment that we ascribe our successful outcomes in Cases 1 and 2 where there were 
no prolapse conditions present after the involution periods were completed. 
The success of this therapeutic agent is obtained because the pessary keeps 
the uterus in proper position for adequate drainage and encourages proper 
uterine involution. The iDostpartunr use of the pessary also takes the strain 
olf the pelvic supporting structures and allows involution of these structures 
to take place to as great an extent as is possible. Anticipating questions of in- 
troduction of infection by the use of the pessary during pregnancy and in the 
puerperal period we can only say we have seen no such infection, avc can see no 
reason to expect such infection, and we have no fear of infection. 

Conclusions 

1’. Pregnancy superimposed on prolapse of the uterus and prolapse of the 
uterus occurring during pregnancy are uncommon combinations of conditions 
for which no prcAdous adequate standardized treatment has been recommended. 

2. Pour cases of prolapse of the uterus and pregnane}’’ are presented. 

3. Treatment of this combination of conditions by use of a A’-aginal pessary 
during pregnancy, the first two-thirds of the first stage of labor and the puer- 
perium is recommended. 

4. This treatment has proved successful and presents no contraindications. 
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Discussion 

DR. LESTER E. PRANKENTHAL. I would lilie to take issue with the essayists as 
far as their four case reports are concerned. In Case 1, three months post partum there was 
no evidence of prolapse of either the cervLx or the uterus. Case 2 falls into the same cate- 
gory. Case 3 showed evidence of prolapse post partum and was corrected by means of some 
surgical procedure. Case 4 presented an incarcerated retroverted uterus during pregnancy. 
However, puerperally, if I remember correctly, there was no evidence of prolapse. Therefore, 
I feel that three out of the four are not true cases of prolapse of the uterus. They fall into 
the category of hy^pertrophied, edematous, elongated cervices, a condition whicli is not in- 
frequently seen during pregnancy and labor in the multipara. 
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111 previously reported cases, treatments have varied from the early sug- 
gestion of Findley’’ that therapeutic abortion and vaginal plastic be employed, 
to the idea propounded by KeetteP that the patient be delivered by means of 
Diihrssen’s incision and forceps or even further to the treatment by Porro 
cesarean section recommended by Tlarris.* The standard textbooks of ob- 
stetrics make no better suggestions, since Stander’’ recommends cervical in- 
cisions for dystocia and therapeutic abortion for incarcerated prolapsed preg- 
nant uterus. Ill the group of 170 patients reviewed by Kibel,^ the entire gamut 
of treatments were employed (Table I). In this group, the maternal mortality 
was 6.3 per cent, while the infant mortality was 22.1 per cent. Such statistics 
are very alarming but can be understood when one considers the picture that 
a pregnant prolapsed cervix presents. The organ is elongated, edematous, 
purplish red in color, and is friable and bleeds very readily on touch. Because 
of this, infection can take place rather casilj’ and adding to such a situation an 
operative delivery would greatly increase the chances for sepsis. Stander 
reports such cases of maternal death from infection, and the deaths reported 
bj'- Kibel were mostly the result of puerperal sepsis. Therefore, it would seem 
to us, any form of treatment that allows for spontaneous delivery , is to be 
desired over any operative form of delivery. 


Table I. Method op Delivery in 170 Cases op Prolapse and Pregnancy Eeviewed 

BY Kibel 


method 

1 PER CENT 


Spontaneous 

34.7 


Forceps 

23.1 


Duhrssen’s incisions 

v29.3 


Version and extraction 

4.3 


Craniotomy 

7.S 


Porro-ccsarcan 

O.S 


100.0 


Treatment 

As soon as the prolapse becomes evident, or as soon as a patient with pro- 
lapse becomes pregnant, the uterus is returned to normal position manually, 
and a Smith-Hodge type pessary of the proper size is inserted. This supports 
the uterus in the pelvis, prevents it from descending and, for the period of its 
use, ostensibly cures the prolapse. "With the uterus held in place by the 
pessary, the patient may be up and about her usual business with no discom- 
fort and "without the dangers that might face her with the cer"vix protruding 
from the introitus. The use of the pessary in pregnancy is by no means a 
new procedure, but, in the past, as soon as a patient with a prolapsed preg- 
nant uterus had uterine growth sufficient to pull the uterus into the abdomen 
and the cervix up into the vagina, the pessary was removed. If the prolapse 
again became evident, the patient wms put to bed and kept there for the dura- 
tion of the pregnancy because the bogey of obstetrics taught that a foreign 
body (pessary) in the Amgina as term approached was a very dangerous thing. 
So, even though obstetricians may be advocates of early ambulation post 
partum, they will keep an otheinvise healthy pregnant woman in bed through- 
out months of her pregnancy because of a simple prolapse "svhieh can be easily 
controlled. , We do not remove the pessary, except for cleansmg at regular 
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is a remarkable structure. Many years ago Dr. DcLee and I cacli had almost duplicate cases 
of unusual hypertrophy of the cervix in nonpregnant uteri. We amputated the cervix in 
each case, but in a few years the cendces were again markedly hypertrophied. 

In the only two cases of hj^pertrophy and prolapse of the cervix of a pregnant uterus 
I have seen, I had no trouble in delivering the patients. I sec no objection to the use of a 
vaginal pessary during pregnancy. 

Some of the statistics quoted by the authors arc rather old and the prognosis for cases 
of prolapse of the cervix was poor. In the present state of our knowledge, infection is less 
important as a hazard than it was in former j’cars. 

DR. KLAWANS (Closing). — Dr. Fraukenlhal it seemed to me misunderstood or mis- 
quoted the paper. He apparently feels that unless he or some one close to him examines the 
patient the prolapse is not recognized. I think the doctors who examined these patients were 
able to differentiate, kly understanding is that in practically every real c.'ise of descensus 
there is an elongated cervix, but when I stated in the paper that the cervix protruded three 
inches and that the lower uterine segment was Ijdng on the perineum, that I should think 
would constitute a prolapse. Dr. Prankenthal did not read my statement that I did not cx- 
jiect a result in patients Avho had previous prolapse. Tliosc patients would probably need 
surgery but we would save them trouble during labor and discomforts during pregnancy. 
Dr. Frankenthal stressed tearing of the supporting ligaments, I mentioned no such thing. I 
quote from the paper: "The postpartum use of the pessary also takes the strain off the 
pelvic supporting structures and allows involution of these structures to take place." I did 
not say they went back to normal. Dr. Frankenthal misquoted that. In his statistics from 
Michael Reese Hospital and from the klaternity Center there is no mention made of when in 
pregnancy these prolapses were seen, nor was mention made as to whether there was any 
treatment given. There is no differentiation between prolapses or elongated and hj-per- 
trophied cervices. We reserve the privilege of thinking that those patients we reported had 
true uterine prolapse. 

To Dr. Greenliill, the last paper that I reviewed in which Diihrsscn 's incision was ad- 
vocated to facilitate delivery was written in 1941. That was relatively recent enough to be 
considered as modern. 



Volume S7 
Number 5 


PROIiAPSE OF UTERUS AND PREGNANCY 


945 


Second, tlie essayists state that tlie descensus is aggravated by pregnancy. I fail to see 
wliere they have adequate proof of this conclusion. At approximately the fourth month of 
pregnancy the size of the corpus holds the uterus up out of the pelvis and unless there is an 
edematous cervix there will be no difficulty. As far as the use of a pessary post partum is 
concerned, tlie essayists claim that by the use of the pessary the uterus is kept in the proper 
position, allowing free and adequate drainage from the uterine cavity and likendse allowing 
the torn vaginal structures to regain their normal tonus. As far as the first part is con- 
cerned, I am lieartily in accord. As far as the second part is concerned, if the cardinal liga- 
ments, the pubocervical fascia, and the parametrium have been torn by a previous pregnancy, I 
fail to see liow keeping the uterus in an anteverted position is going to allow restoration of 
these lacerated structures. If such were the case, I should think that the logical conclusion 
would be that if we had a first- or second-degree prolapse the introduction of a pessar}^, holding 
the uterus in the proper position for a period of a few months would suffice to correct the 
prolapse and removal of the pessary would find a normal genital status. Such is not the case. 

From a statistical standpoint I would like to quote some statistics from Michael Reese 
Maternity Hospital. From Jan. 1, 1942, to date there were approximately 18,000 women de- 
livered. During tliis time we have had three patients in whom the cervix protruded through the 
vulvar orifice. In two of these cases, postpartum check-up showed the genital tract to be 
normal; in other Avords, the edema and hypertrophy of the cervix had disappeared and there 
was no longer any problem. In one case, there was still a prolapse and this was treated by 
a Manchester operation. At tlie Maternity Center since July 1, 1932, there have been approx- 
imately 35,000 deliveries, of which 29,500, or 83 per cent Avere multiparas. In this number 
there Avere 11 Avomen AA'hose cervices protruded througli the vulvar orifice; in other words, an 
incidence of one in 3,200 in the total series or 1 in 2,700 in multiparas. 

As far as the treatment of labor is concerned, I do not feel that it requires any special 
comment. All of these patients had essentially normal deliveries. At Michael Reese Hospital, 
AAith the exception of one, all were normal spontaneous vaginal deliveries AAuthout complica- 
tions in the puerperium. One case at the Maternity Center was ternainated by means of ver- 
sion and extraction. In none of these cases was there any dj’stocia due to the edematous 
cervix or descent of the cervix. 

dr. EDWARD L. CORNELL.— I AA'ant to AA'arn the younger men not to be too critical 
of the practicing physician on the question of protrusion of the cervix or elongation of the 
cervix without protrusion. The practicing physician is not necessarily at fault. I have seen 
one case occurring in a primipara who came to me about the second month of pregnancy with 
a beginning prolapse or elongation of the cervix, AA'hichever jmu aaIsIi to call it. The con- 
dition gradually became Avorse. A pessary AA'as used and finally removed AA'hen the patient 
Avas about five months pregnant and the uterus remained up. It Avas a relatively easy delivery. 
She became pregnant again and approximately the same procedure Avas folloAved in the sec- 
ond pregnancy. In the interval between the two pregnancies the patient had no prolapse 
and no evidence of prolapse and no pessary AA'as used post partum. She Avas allowed to stay 
in bed tAA'clve or fifteen days, alloAA-ed up, and at the postpartum examination aa'c found some 
descensus but nothing outside the vagina. I have never seen four multiparas Avith descensus 
but I am Sure that such cases must occur, Tlicy can occur Avith and Avithout the assistance of 
the physician. 

dr. J. P. GREENIIILL.— The matter of definition is important. Dr. Frankenthal is eor- 
lect AA'hen he insists Ave should differentiate betAveen a cervix Avhich is outside the vulva and 
a real prolapse of the entire uterus. I fully agree that no matter AAdiat degree of prolapse 
there is^ ia nearly all cases, if pregnancy occurs, the uterus groAvs up out of the pelvic caAuty 
into the abdomen, but the cervix may protrude out of the vagina. I have never seen a pro- 
lapse of the entire uterus Avliich contained a pregnancy outside of the vulva. Tliis condition 
is a true case of a prolapsed, pregnant uterus. In most cases Avhere the cervix is at or out- 
side the vulva, Ave are dealing Avith hypertrophied cervix and not a true prolapse. The cervix 
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UNSUSPECTED CERVICAL CANCER IN GYNECOLOGICAL PATIENTS 

Harold Speert, j\I.D., New York, N, Y, 

(From the Gynecological Service of The Foosevelt Sospital) 

F ew experiences are more embarrassing to a gynecologist than the receipt of 
an unexpected pathological report of cervical carcinoma following operation 
for another condition. Such an occurrence, unfortunately, is not rare. 

Bowers (1940), Diddle (1942), Graifagnino and MePetridge (1946), and 
Munnell (1947) have reported several eases in which carcinoma of the cervix 
was discovered for the first time by the pathologist after total hysterectomy. 
Three clinically unsuspected cases of cervical cancer in which the tiunor was 
found incidental to plastic operations were recorded recently by Rubin (1945). 
Thirty-four per cent of the carcinomas of the cervical stump at the Sloane Hos- 
pital were discovered within 2 years following subtotal hysterectomy (Knight, 
1943) ; and von Graff (1934), in a review of 581 piiblished cases of stump cancer, 
found that sjnnptoms of the tumor appeared ■within a year of operation in 23.5 
per cent. In view of the slow growth of cervical carcinoma in its early stages, 
it is practically certain that most of these tumors were present but unsuspected 
at the original operation. Given (1947) observed that one-fourth of the stump 
cancers at the New York HosiDital were discovered immediately after subtotal 
hysterectomy. 

At the Roosevelt Hospital, carcinoma of the cervix has been diagnosed in 
fourteen eases in which there is no recorded preoperative suspicion of such a 
tumor. This represents a little over 2 per cent of all the cervical cancers. In 
most instances, the original operation was probably ill advised and would not 
have been done had the diagnosis been made beforehand. The recorded descrip- 
tions of the cervix suggest that in almost all the cases the tumor could have 
been detected by biopsy prior to operation. It is the purpose of this report to 
analyze these fourteen cases, to point out the diagnostic oversights, and to sug- 
gest methods for preventing their repetition. 

, The main features of each case are summarized in Table I. The patients 
varied in age from 30 to 58 years, the range in which most cervical cancers 
occur. In patients of this age group, the slightest indication of a cervical ab- 
normality should arouse a suspicion of carcinoma and require that it be ruled 
out. In five cases, the cervical lesion was discovered in the routine examination 
of total hysterectomy specimens. Pour of these operations were done for 
m3’'omas, one for adenomyosis. In eight instances, the tumor Avas found m 
tissue removed incidental' to plastic operations. Seven of these included tra- 
chelorrhaphies and one was a combined colporrhaphy preceded by routine curet- 
tage, the cervical tumor being discovered in the curettings. In one case, tiie 
cervical lesion was revealed in a postoperative biopsj’' after subtotal hysterectomy 
for fibroids. 

Among the patients who underwent trachelorrhaphy, three also had ab- 
dominal uterine suspensions at the same operation, one including a m,yomectomy 
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and salpingo-oophorectom^’’ in addition. In two otlier ca.ses, Watkins inter- 
position operations were done. When the liystereetomy cases were reviewed, it 
seemed clear that at least three of the operations were performed for symptoms 
proljably related to the unsuspected cervical cancer rather than to the recorded 
indication. Perhaps the most significant observation in this study is that in 
only one case was preoperative biopsy of the cervix done. 

The choice of operations by which these patients were treated originally is 
beyond the scope of the present discussion. It should be noted, however, that 
the cases date liack over more than two decades, during which time fashions in 
gynecological procedures have undergone change. For example, the combination 
of tracheloplasty and subtotal hy,sterectomy, once in common vogue, has been 
replaced largely by total hysterectomy. To an even greater extent, perhaps, 
have interposition operations been superseded l)y vaginal hysterectomy and tlie 
Manchester-Fothergill procedure. 

The following 4 cases have been selected for individual analysis in the hope 
that the errors they embody may be of value to others. 

Case 2. — A 40-year-old wliitc woman with two children was referred to the hospital for 
gynoplastic operation three months after the birth of her last child. Her last menstrual 
period had begun six days prior to admission and lasted two days. Tlie recorded examination 
described the perineum as relaxed; the cervix soft, eroded, and bleeding slightlj', with a large 
tear in tlie anterior lip and .several smaller tears in the posterior lip; the fundus retroverted, 
enlarged, and softened. The preoperativc diagnosis was laceiation and erosion of cervix, 
cystocele, rectocele, lacerated perineum, retroversion and subinvolution of uterus. Operation 
the day after admission consisted of dilatation and curettage, anterior and posterior col- 
porrhaphy, trachelorrhaphy, cauterization of cervix, round ligament suspension of uterus 
(Simpson), and appendectomy. In the process of curettage, the posterior wall of the uterus 
was accidentally perforated. Pathological report on the excised cervical tissue was ejiidermoid 
carcinoma. Twelve days later total hysterectomy and bilateral salpingo-oophorectomy wore 
performed. The patient was given postoperative irradiation and was well two and one-half 
years later, when she was last seen. 

Comment . — This patient’s cervix received inadequate preoperativc attention, in the 
mistaken belief that all the pathological alterations in it were the result of recent parturition. 

Case 9. — A 36-year-old Negro woman with two children complained of postmenstrual 
pain in the right lower quadrant of the abdomen. For the past three months she had noticed 
slight bleeding after coitus and a thin bloody vaginal discharge several days after each men- 
strual period. Her cervix was lacerated, eroded, and cystic, and bled easily on touch. The 
fundus was retroverted and contained a small nodule on its posterior surface. Operation con- 
sisted of trachelorrhaphy followed by subtotal abdominal hysterectomy, bilateral salpingo- 
oophorectomy, and appendectomy. At laparotomy, small myomas and chronic salpingitis were 
found. Pathological report on the excised cervical tissue was epidermoid carcinoma, plexiform 
type, grade 2. Postoperatively, the patient received a course of deep x-ray therapy to the 
pelvis followed by two applications of radium to the cervical stump for a total dose of 2,125 
mg. hr. Seven years later she was well with no evidence of tumor recurrence. 

Comment . — Preoperative biopsy of the cervix was indicated in this case by tlie history 
of postcoital bleeding, metrorrhagia, and the recorded description of tlie cervix. 

Case 11 . — A 41-year-old nullipara began to have profuse, frequent, and irregular men- 
strual flow, often with clots and cramps, a year and a half before admission. She complained 
also of a heavy feeling in her pelvis. Her uterus was irregularly enlarged to the level of the 
umbilicus. The cervix was described as large, round, and smooth. Total hysterectomy, bilat- 
eral salpingo-oophorectomy, and appendectomy were performed. On pathological examination, 
in addition to a flbroid uterus, an irregular area of reddish discoloration and surface erosion 
measuring 7 mm. in diameter was described at the external cervical os. Microscopically, this 
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on the cervix. In these cases treatment of the cancer has been compromised, 
either necessitating another laparotomy or making radiation therapy more diffi- 
cult, more hazai’dous, and less effective. A more rational method of approach 
to diseased cervices would seem to lie in preoperativc biopsy ]3efore proceeding 
with major surgical treatment. 

That the end results of treatment in this series of cases had not l)een con- 
sistently jeopardized, however, is suggested by the fact that at least five of the 
fourteen patients remained well for more tlian five years, and in only two cases 
was recurrence of the cervical tumor obseiwed. This compares satisfactorily 
with the good prognosis usually associated with early cervical cancer. 

Summary 

1. Fourteen eases of unsuspected cervical carcinoma arc reported which were 
discovered postoperatively by routine pathological examination or postoperative 
biopsy. Approximately 2 per cent of all cervical cancers were discovered in 
this manner. 

2. Meticulous examination of the cervix with biopsy of suspect areas should 
precede all major gynecological operations. 

3. Because of the occasional unsuspected endocervical and endometrial 
cancer which it brings to light, routine curettage is a worth-udiile preliminary 
to vaginal plastic operations. 
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Addendum 

Since this paper was written, publications by the following authors have mentioned 
several additional cases in which cervical cancer was discovered for the first time following 
major gynecological operations for unrelated conditions: 

Diddle, A. W., and Bennett, T. E.: Am. J. Obst. & Gynec. 55: 669-674, 1948. 

Johnson, W. O.: Am. J. Obst. & Gynec. 56: 100-109, 1948. 

Brady, L.: Am. J. Obst. & Gynec. 56; 939-943, 1948. 
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was diagnosed as "carcinoma in situ.”’ The patient remained well until almost four years 
and live months later, when she was readmitted because of abdominal pain of three months’ 
duration. At operation she was found to have generalized abdominal carcinomatosis with 
ascites, but biopsy of a mesenteric implant was inadequate to establish the primary site of 
the tumor. The patient died twelve days later, autopsy disclosing an adenocarcinoma of the 
stomach with rupture and peritonitis. Careful examination of the pelvis failed to reveal any 
evidence of residual cervical cancer. The pelvic lymph nodes were free of tumor. 

Comment . — Although it had no bearing on the ultimate outcome of the case, this patient’s 
cervical lesion might have been discovered by more careful preoperative examination and biopsy. 

Case 14. — A 5S-year-old white woman whose menopause had occurred 6 years previously 
complained of urinary frequenej’ and recurrent attacks of "bleeding from the bladder” 
during the past year. Slie was believed to be suiTering from hemorrliagie cystitis, and since 
a moderate cystocele and rectocole were present operative correction was decided upon, in the 
hope that this might help cure the urinary condition. The cervix was slightly prolapsed in 
the vagina but the mucosa appeared normal. The fundus and adnexa were atrophic. The 
urine contained many bacteria and a few' leucocytes but no red blood cells. Operation con- 
sisted of dilatation and curettage, anterior and jiostcrior colpoirliaphy, and a modified Man- 
chester procedure. The curettings, which amounted to only a few' tmy fragments, show'ed 
epidermoid carcinoma of the cervix, grade 2. Five days postoperatively a 50 mg. capsule of 
radium was inserted into the cervical canal for sixty hours. Great difficulty was experienced 
in obtaining adequate exposure, and finally a considerable part of the plastic repair had to 
ho undone before the radium could be inserted. 

Comment . — This patient gave a misleading history. Her bleeding, w'hich she later 
admitted to be from the vagina, resulted from an unsuspected and invisible endocervical car- 
cinoma. Tumors in this location usually can be detected by curettage. The occasional dis- 
covery of unsuspected cervical carcinomas and asymptomatic endometrial neoplasms by the 
simple expedient of curettage recommends this procedure as a routine preliminary to all 
vaginal plastic operations in which the uterus is to be retained. 

Discussion 

The brightest prospect for improving the results in the treatment of cervical 
carcinoma lies in the early detection of cases. Early cervical cancers are dis- 
covered in proportion to the frequency with which they are suspected and the 
diligence wuth which they are sought. Schiller (1933) reported a 50 per cent 
reduction in the incidence of undiagnosed carcinoma by meticulous examination 
of the cervix preoperativel.y. In several clinics vaginal smears are now used 
routmely for this purpose, and in a few others all cervices are biopsied prior to 
major gjmeeological operations. Cervical biopsj'' is so simple and innocuous a 
procedure that it should be extended to every woman in whom there is the 
slightest suspicion of a cervical abnormality. A hundred negative biopsies are 
a small price for the discovery of a single early cervical cancer. It is the early, 
least suspected cases that are the most readily cured. 

It has been common practice in the past, in this and other clinics, to treat 
various types of pathological cervices bj'' tracheloplastic operation, doing any 
necessary vaginal plastic work at the same time. If the excised cervical tissue 
revealed carcinoma, as it did in seven cases in the present series, further treat- 
ment ill the form of hysterectomy or irradiation was given. But in a few in- 
stances subtotal hysterectomy, uterine suspensions, or interposition operations 
Were al so done at the original sitting, without benefit of the pathological report 

found additional sections of the cervix were cut later a distinct area of invasion was 
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sac, umbilicus, and perineum were rejccled as not, constituting per sc an indica- 
tion for laparotomy, and, tbei’efore, not bearing upon the question of conserva- 
tive versus radical surgery. This report is concerned Avith the remaining 138 
cases of intra-abdominal, pelvic endometriosis, diagnosed grossly and histologi- 
cally, and treated by laparotomy at which the childbearing function Avas ana- 
tomicalty preserved. 

Results 

Table II. Belief of Symftoms 



NUMBER OF CASES 

PER CENT 

Believed 

68 

49.8 

Partially relieved 

29 

21.0 

Failure 

41 

29.7 


In Table II, the group of cases classed as “relieved” includes those patients 
aaIio stated AA’ithout question that they AA^ere relieved, together AA’ith those Avho 
AA'^ere “improAmd” or “better,” except for sATuptoms Avhieh Avere felt to be mild, 
and in aa^ioiu pelvic examination Avas essentially negative. The group classed as 
“partially relicAmd” includes those aa'Iio AA^erc, for the most part, helped by 
operation, but in aaIioiu a significant degree of symptoms remained or reclined. 
If there aa^s any doubt as to a reasonably high degree of symptomatic relief, 
the case aa^s classed as “partially relieA’’ed,” rather than “relicAmd.” No fur- 
ther treatment Avas giAmn in the above tAA'o groups. The group classed as “fail- 
ure” AA’^ere those in aa^ioiu continuance or recurrence of SAnnptoms necessitated 
either radical surgery or radiation therapy. 

Pregnancy FolloAving Operation 

One hundred tAvelve patients in the series Avere married and under 40 years 
of age ; of these, 30, or 26.8 per cent, delNered a total of 39 living children. 
TAA’enty-three patients had one child each, six had tAA'o children, and one had 
four children. In addition to the above 30 patients, seven patients reported one 
miscarriage each. The time betAA'een operation and delivery ranged from 11 
months to 6 years, the average inteiwal being 2.7 years. Of the aboAm thirty 
patients aa’Iio had children, tAA'enty-tAA'o AA'ere classed as being relieA’ed of their 
sjonptoms, three as partiali 3 ^ reliei^ed, and fiAm as failures. 

The question, “HaAm you AA'anted to haAm children since operation?” Avas 
included in the questionnaire letter. "While the ansAvers to this question AA'ere too 
feAV to determine hoAA’’ manj’’ of the series as a Avhole Avanted children, there were 
an appreciable number of ansAvers in the negative. Thus it is possible that there 
Avere more potential children in the series than those recorded. 

Later Treatment 

Forty-one patients, or 29.7 per cent (those classed as “failure” in Table 
II), required further treatment; this is summarized in Table III. 

Table III. Later Treatment 


Hysterectomy 26 

Pelvic laparotomy (miscellaneous procedure.?) 5 

Eadium 4 

X-ra3' 6 


Pathologic diagnosis is aA'ailable in tAA'entj’- of the eases treated by hj^steree- 
tomy; of these, only nine shoAved recurrent endometriosis. The findings in the 
remaining eleven eases include adhesions, chronic salpingitis and oophoritis. 





RESULTS IN 138 OASES OF ENDOMETRIOSIS 
TREATED BY CONSERVATIVE SURGERY 

■W. Benjajmin Bacon, M.D., Boston, Mass. 

(From the Free llospUal for Woinen, BroolcUve, 2Iass., and the Department of Gynecology, 

Harv-ard 2[edical School) 

TN ENDOjMETRIOSIS of sufficient degree to warrant laparotomy, a major 
1 problem is whether or not to conserve menstrual function and childbearing 
ability. While this must be decided for each patient as an individual by the 
sum of air the factors bearing upon her particular case, it was felt that an evalu- 
ation of two questions might be of assistance to the surgeon in this problem. If 
a conservative operation is performed, first, what are the chances for relief of 
symptoms or for progression oi- recurrence of tlie disease demanding later 
radical surgery or radiation ; and, second, what is the outlook for future preg- 
nancy? Table I, obtained from a review of the literature, summarizes the results 
of surgery in which the childbearing function was preseiu'ed. 


Table I. Results From TirE Literature 


AUTHOR 

YEAR 

NO. 

OF 

CASES 

(E5 

P 

CURED 

:rRESSED 
ER CENT) 

IM- 

PROVED 

IN 

1 

1 FAIL- 
URE 

NO. 

MAR- 

RIED 

AND 

UNDER 

40 

NO. HAD 
CHILDREN 

Whartoiii 

1929 

4 

75 


25 

4 

3 

Read and Rogues^ 

1929 

21 

71.5 

19.2 

9.3 



Smitlis 

'1929 

40 


32.5 

0 

? 

2 per cent 








pregnant 

Keene and Kimbrough"* 

1930 

21 

95.3 

4.7 

0 

14 

28 per cent nor- 








mal pregnant 

Cattell and Swinton** 

1930 

21 

90 

10 

0 

? 

3 

Pembertons 

1937 

107 



29 

76 

15 

Counsellerr 

1938 

98 

56.2 

19.8 

24.0 

55 

6 

Paynes 

1940 

148 

67 

26 

7 

? 

21 



125 

72 

20 

8 

? 

12 

Fallas and Rosenblum** 

1940 

34 

58.8 

35.3 

5.9 

? 

1 known child 

Dannreutlicrio 

1941 

18 

88.8 

11.2 

0 

14 

2 

Holraesii 

1942 

24 

29.1 

54.1 

16.6 

? 

12.6 per cent 

Beecliamia 

1946 

32 



6.25 

? 

2 cliildren 

— 







1 “preg. now” 


Material 

Two hundred fourteen eases of endometriosis treated by conservative sur- 
gpy ill the Free Hospital for Women and its private wing, the Parkway Hos- 
Pitab from 1905 to 1941 inclusive, are reviewed. The data obtained from_ the 
hospital records were supplemented by answers to a questionnaire letter. Fifty- 
seven cases were rejected because of insufficient follow-up studies. An additional 
ty cases, including endometriosis of the cervix, vagina, abdominal sear, hernial 
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It was felt that evaluation of Ihe degree oi‘ severity of symptoms trom 
written records would be invalid. Therefore Table V ex])re.s.ses only the com- 
parative frequency with which each symptom oeeuiTed in each of the three above 
groups. It is seen that these symptoms appear in each group with the sanie 
relative frequency. Therefore, no prognosis of value can be derived from this 
study of symptomatology. 

Pathologic Findings . — The pathologic findings in the scries are classified 
as to location of endometriosis on the basis of (a) ovarian endometriosis (i.e., 
whether it is absent, unilateral, or bilateral) and (b) the presence oi- absence of 
the disease elsewhere in the pelvis. This divides the series into the five classes 
which are listed in the first column of Table VI. The operations by which these 
five classes were treated are also recorded. Thus, the location and extent of 
endometriosis are judged both by the operative findings and the magnitude of 
the operation necessary to relieve them. It is seen that the extent of the disease, 
and that of the corresponding operation, increases progressively from Class 1 to 
Class 5. This classification is made in an attempt to determine whethei’ any 
significant difierence in postoperative results exists between the cases with mini- 
mal endometriosis and a minor operative procedure at one extreme, and those 
with a considerable amount of the disease and a comparatively extensive opera- 
tion at the other. 


Table VI. Pathologic Findings Correlated With Sy.mptomatic Relief and 

Subsequent Pregnancy 





SYMPTOMATIC 

relief 

SUBSEQUENT 
PREGNANCY . 




1 (EXPRESSED 1 

1 IN PER CENT) 

NO. OF 
CASES 

1 

PER 

LOCATION OP 

endometriosis 

OPERATION 

NO. 

OP 

CASES 1 

RE- 

lietod 

PAR- 

TIALLY 

RE- 

LIEVED 

fail- 

ure 

MAR- 
RIED 
AND 
OVER 40 

CENT 

HAVING 

chil- 

dren 

1 Negative ovaries 
Peivic E.* 

Excision of E. 

32 

of).4 

6.2 

34.4 

26 

23.1 

2 Unilateral ovarian 
E. negative pelvis 

Resection ovary; 
or 0^ or SO* 

61 

41.0 

29.5 

29.5 

49 

24.5 

3 Unilateral ovarian 
E. plus pelvic E. 

Resection ovary and 
excision E. ; or 0 
or SO, and excis- 
ion E. 

22 

63.6 

13.6 

22.8 

19 

36.8 

4 Bilateral ovarian 

E. negative pelvis ' 

Resection both 
ovaries; or 0 or 

SO, and resection 
other ovary 

11 

36.3 

18 2 

45.5 

8 

25.0 

5 Bilateral ovarian 

E. plus pelvic E. 

Resection both 
ovaries and excis- 
ion E. ; or 0 or 

SO, resection other 
ovary and excision 
of E. 

12 

50 0 

33 3 

16.7 

10 

30.0 

Results in Series as a whole 

13S 

49.3 

21.0 

29.7 

112 

20.8 


*E - Endometriosis 
O _ Oophorectomy. 

SO _ Salpingo-oophorectomy. 


Pelvic endometriosis includes involvement of the uterine serosa and sup- 
]iorting ligaments, anterior and posterior cul-de-sac, and elsewhere on the pelvic 
peritoneum. In the majority of eases it is believed to be slight or moderate, in 
that many cases show only a few minute implants or a small area with adhesions 
separated without difficulty. This is particularly true of pelvic endometriosis 
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retention cysts and fibroids (one ease), but no endometriosis was demonstrable. 
These eleven cases, although symptomatically demanding reoperation, bear out 
the fact, at least from a pathologic standpoint, that the disease is not always 
progressive, which is a i^oint in favor of conservatism. The time between the 
first and second operation ranged between 4 months and 14 years, the average 
interval being 4.8 years. 

Correlations 

An attempt is made in this review to ascertain whether any factors exist 
which might have a bearing upon the postoperative outcome of a case in respect 
to_ sjanptomatic relief and future pregnancy. In other words, are there any 
criteria that might enable the surgeon to detennine which patients are more 
likely to be sjunptomatically relieved and become pregnant, after a conservative 
operation, and which cases are less likelj’’ to attain this desired result. 

The factors which should be considered in regard to their possible bearing 
upon this result are age, sjnnptomatology, and pathologic findings. 

Affe. — The age at the time of operation of the married patients in the series, 
and of the patients who subsequently delivered children, is given in Table IV. 


Table IV. Age Incidence 


YEARS (INGLUSWE) 

WARRIED PATIENTS 

115 CASES 

PATIENTS DELIVEPJNG CHILDREN 
30 CASES 

19-21 

14 

7 

25-29 

35 

12 

30-35 

48 

11 

36-39 

15 

- 

' 40-40) 


- 


It is time in general that the j’-ounger the patient, the better is the outlook 
for subsequent pregnanc 3 ^ Table IV indicates that this statement also applies 
to this series. 

The possible bearing of age upon the outlook for symptomatic relief was 
studied. The ages of the cases previously classed as ''relieved," "partially 
relieved,” or "failure,” fell into essentially parallel age groups, from which it 
is inferred that no correlation betAveen age and prognosis for symptomatic relief 
can be shoAvn iii this series. 

Symptomatology. — The incidence of symptoms in the series elicited by his- 
tory before operation is tabulated in the first column of Table V. The number ' 
of patients in each of the three groups, preAUOusly classed as "relieved,” "par- 
tially relicAmd,” or "failure,” aa4io complained of the particular symptom is 
tabulated in the remainder of Table V. 


Table V. Symptosiatology 


1 

_ SYMPTOM 


1 NO. OF 

CASES IN 

EACH GROUP HAVING THE 

SYMPTOM 

RELIEVED : 

G8 CASES 

PARTIALLY 
RELIEVED : 

29 CASES 

FAILURE 

41 CASES 

NUMBER 1 

PER cent! 

[number 

1 PER CENT 1 

NUMBER 1 PER CENT 

Dysmenorrhea 

75 

35 

51.4 

11 

37.9 

29 

70.7 

Low abdominal pain 

59 

26 

38 2 

15 

51.7 

18 

43.9 

Backache 

35 

17 

25.0 

6 

20.7 

12 

29.3 

Abnormal bleedinp- 

26 

14 

20.6 

4 

13.8 

8 

19.5 

Sterility 

IS 

12 

17.6 

4 

13.8 

2 

4.9 

Headache 

. 14 

6 

8.8 

2 

6.9 

6 

14.6 

Nausea, vomiting’ 

9 

7 

10.3 

1 

3.5 

1 

2.4 

Belvic pain 

S 

5 

7.4 

1 

3.5 

2 

4.9 

Dyspareunia 

7 

5 

7.4 

0 


2 

4.9 

Rectal pain 

5 

2 

2.9 

1 

3.5 

2 

4.9 

Bladder sATnptoms 

3 

1 

1.5 

1 

3.5 

1 

2.4 
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4. The prognosis for symptomatic relief and future pregnancy does not seem 
to be affected by age, symptomatology, the location and extent of the disease, or 
the magnitude of the conservative operation performed. 

Conclusion 

A conservative procedure can be recommended, even in the presence of a 
considerable amount of endometriosis. 

The author wishes to tliank Drs. George Van S. Smitli and Arthur T. Ilertig for their 
help in the preparation of this paper, and Dr. George AV. Corner, Jr., for his review of 
pathologic material. 
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cated by the faei that resection of the 52 instances, 

on the affected side, was iiossilile in 1 1 5 In the 52 cases in 

oophorectomy or salpmgo-oophoieetomj Yas i Liiio-o-oophorectoniy, the 

which the operation included either ooplioiectom> oi satpi « . of tiilial 

latter procedure was carried out 32 times, which mdi c - ,,m^tiirpd tribal preo’- 
ZkLent. lu tWs connection, there 'vore t™ coses 

nancy in which endometriosis was an incidental hEdii t,. •, ® . -Qgjg ^y^s con- 

operation of ovarian (unilateral or bilateral) Y small imnlants treated 

firmed, histologically in all but seven lesions. These wcie smatL impiams 

by fulguratioii. combined with suspension 

The operative procedures listed m ^ali c \ nerformed in 33 

of the uterus in all but 8 eases. Incidental app . iicrniorrhaphy (inguinal, 
cases. Anterior colporrhaphy, pcrineorrhap ly, Presaeral neurectomy 

femoral, and incisional) were included in a f , ' gy^y^toms three par- 

tvos performed in 19 cases; ol these, 13 'L™ in 

tially relieved and three were failures. There vas no opeiat 

The results in symptoniatic relief 

for each of the five classes in the -ii minimal endometriosis and a 

can be shown in these results between y-n „ considerable amount 

minor operative procedure at one extreme, ai ^ , ^t the other. The cases 

of the disease and a fpiass I) had in many in- 
showing negative ovaries and pelvic results in this class are 

■stances only a few small implants and no cr-Vies as a whole, in that, while 

not significantly different' from the ' i +]iprc were 5 per cent more 

approximately 10 per cent more in the 23 cases of bilateral 

failures and 3 per cpt less pregnancies, , follows: Relieved 43.5 

ovarian endometriosis (Classes 4 and 5 combine ) subsequent pregnancy 

per cent, partial relief 26.4 per cent, failure 30.1 f f ^ e series as a 
27.8 per ^ent. These results are essentially the same as tnose 

whole. The results in the twmlve cases than the results in the series 

metriosis in the series (Class 5) are slightly better than the lesuiis 

" ' Ttas%„ correlation can be shown ~ the endo- 
metriosis and postoperative symptomatic amount oi endometrio- 

might infer, however, that the presence oi a “““eble amou 
sis is not a contraindication, from the point of view ot prognosis, 
tive operation. 

Summary 

1. One hundred thirty-eight cases of pelvic tieated 

laparotomy which conserved elCwere relieved of s^miptoms; 

29, or 2 ^lterctif,'’LVe relieved; and 41, or 29.7 per cent, were fail- 
ures, requiring later radical surgery or radiation. under 40 

3. One hundred twelve patients in the 39 jiying children, 

years of age ; of these, 30, or 26.8 per cent, delivered » »»“ « 

The average interval between operation and delivery was 2 . y 
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It should be noted that the two patients over 50 years of ago had rotroflexod uteri 
associated with prolapse and the suspension was done in addition to repair. This was 
during the earlier years, when such a combined operation was in vogue. This combihed 
operation is not done now in our department. 

Tablk II. PRnvious PunoxANcins 


PREGNANCIES 

NO. OF PATIENTS 

0 

0 (2 unmarried) 

1 to 3 

25 

4 to 8 

30 

Table III. Symptoms at Time of 

Operation 

SYMPTOMS 

NO. OF CASES 

Pain in iliac region or regions 

29 

Discharge per vaginam 

21 

Backache 

35 

Dysmenorrhea 

30 

Dyspareunia 

4 

Menorrhagia 

3 

Sterility 

3 


There is considerable overlapping (since the total docs not add up to 44), but this 
is due to the fact that some cases had more than one symptom. 


Table IV. Associated Conditions 


CONDITIONS NO. OF CASES 

Cervical erosion 8 

Cervicitis 4 

Cervical laceration 5 

Ovarian cyst (simple follicular) 2 

Fibroids 2 

Benign uterine bleeding .3 

Cystocele 2 

Relaxed perineum 2 

Anxiety sjmdrome 1 


Here again there is overlapping because some cases had more than one associated 
condition. (Total number with associated conditions 24.) 

Table V. Operations Performed (In Addition to the 44 Suspensions) 


OPERATIONS NO. OF CASES 


. Cauterization of cervix 

11 

Repair of cervix 

5 

Oophorectomy 

o 

Enucleation of fibroids 

o 

Curettage 

3 

Perineorrhaphy 

2 

Presacral sympathectomy 

3 

Appendectomy 

9 


There were 24 patients who had operations in addition to suspensions so that the 
overlapping here is due to the fact that some had more than the two operations. 

Results of Inquiry 

A. Cases of TJncompUcated Retroflexion . — 

There were 14 patients who had suspensions only and 6 cases in which 
an appendectomj'^ was done in addition to the suspension (the appendix ap- 








SUSPENSION AND THE RETROPLEXED UTERUS 
A Review of Cases 

I. A. Perlin, M.D., C.M., Halifax, Nova Scotia 

(From the Department of Obstetrics and Gynaecology, Dalhovsie University) 

F or some time there has been, in this Department, a great deal of skepticism 
concerning the value of suspension operations performed to alleviate symp- 
toms which are supposedly due to retroflexed uteri. As a result, a review was 
made of all cases of retroflexed uteri for which suspensions were performed 
in this Department during the years 1925 to 1946, the majority, of course, 
because of the aboAm skepticism, having been done in the earlier years. 

A total of 93 cases Avas accumulated. This figure represents all of the 
eases on AAdiich complete records Avere aAmilable, and all Avere operated upon 
in the Victoria General Hospital, Halifax, NoA'a Scotia, by the members of 
this Department only, avIio, therefore, had similar technique and standards. 
FolloAA’--up letters Avere sent and the questionnaire Avas essentially of this 
nature (no leading questions asked). 

1. Did the operation on cure your symptoms (enumerated)? 

date 

Yes? No? If so, for how long? 

2. Did j’-ou have an}' children since operation ? 

Yes? No? How long after operation was first one? 

3. Did you have any miscarriages since operation? 

Yes? No? How long after operation was first one? 

From these 93 cases, 44 replies Avere receded. Three Avomen had died 
during the interval, seven did not reply CAmn after a second request and 39 
letters Avere returned from the dead letter office. Those Atdio did not reply 
(7) constituted such a small number that their ansAvers could hardly haAm 
influenced the results to any significant degree cAmn if they had all been ex- 
treme results at one end of the scale or the other. The 39 letters from the 
dead letter office Avere due to ‘‘shift in population,” and not to failure to 
I’eply, so one can be safe in assuming that these Avould haAm been no Avorse or 
no better than the sample from AAdiom reports Avere receiA'^ed. So that, of the 
total number, contact Avas established Avith all cases possible, and the 44 from 
whom replies were received represented the Ami’ious years from 1925 to 1946 
and Avere, therefore, a good indication of Avhat the average results must be. 

Conditions at Time of Operation 

Table I. Age of Patients 

~ ~ AGE IN YEAR S ~~~~ NO. O F PATIENTS 

18 to 30 
31 to 40 
41 to 50 
^ Over 50 
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4. Number of patients with fibroids on whom enucleation was done in 


addition to suspension ______ 2 

Complete relief ________2 


Symptoms : sterility, iliac pain. 

Here, again, if we can riglitly say that the operation cured the sterility, 
then we must remember that this symi)tom may well have been due to the 
fibroids and with their enucleation pregnancy supervened, rather than be- 
cause of the suspension. It should be noted here that these patients became 
pregnant six to eight years following the o]mration so can one say it Avas 
due to cither part of the operation? 

5. Number of cases in which a curettage was done in addition to sus- 


pension __________2 

Complete relief: menorrhagia _ _ _ _ 1 
Partial relief 


Belief of symptoms for 2 years : menorrhagia. 

No relief of others : backache. 

Here again, possibly the curettage, and not the suspension cured the 
menorrhagia. 

6. Number of cases associated witli marked dysmenorrhea and anxiety 
for which a presacral sympathectomy Avas done in addition to suspen- 


sion _________ __2 

No relief __________2 


Sjnnptoms : discharge, dysmenorrhea, menorrhagia, iliac pain. 

(In both cases nerve fibers Avere found in the material removed.) 

7. Number of cases associated AAdth ovarian cyst in Avhich oophorectomy 

Avas done in addition to suspension _ _ 1 

No relief 

Symptoms : backache. 

8. Number of eases associated Avith prolapse (cystoccle) in Avhich a re- 
pair Avas done in addition to suspension _ 2 

Complete relief ________2 

Symptoms ; backache, discharge, iliac pain. 

In this group the cystocele may AA'ell have caused these sjmiptoms, and the 
relief obtained may have been due to the repair and not necessarily the sus- 
pension. 

9. One patient had many operations in addition to suspension (appendec- 
tomy, oophorectomy, curettage, cauterization, presacral sympathectomy). 
Complete relief ________! 

Symptoms : discharge, backache, menorrhagia, and iliac pain. 

■With this type of shotgun procedure any one of the operations could have 
reUeAmd the complaints. 


Table VIII. Summary op Relief of Symptoms in Section B (Where Other Operations 
Were Performed in Addition to Suspension for Associated Condition) 


DEGREE OP 

RELIEF 

NO. OP CASES 

SYMPTOMS RELIEVED 

SYMPTOMS NOT 

RELIEVED 

Complete 

14 

Iliac pain, backache, discharge, 
dysmenorrhea, sterility, men- 
orrhagia 


PartiaF 

4 

Iliac pain, discharge, dysmen- 
orrhea, menorrliagia, steril- 
ity 

Iliac pain, backache, dys- 
menorrhea 

None 

6 

- 

Iliac pain, backache, dis- 
charge, dysmenorrhea, 
menorrhagia 


♦Partial relief indicates relief of some symptoms for from two years to present but no 
relief of other symptoms. 
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parently normal from tlie patliologie reports and removed only as a routine). 
Therefore, there were 20 cases of uncomplicated retroflexion and the results 
in these are tabulated in Table VI. 


Table VI. Relief op Symptoms by Suspension Alone 


DEGREE OF 




RELIEF 

NO. OF CASES 

SYMPTOMS RELIEVTSD 

SYMPTOMS NOT RELIEVED 


Temporary* 

Partialt 

None 


( 

2 

7 

4 


urnieu, ueuy uyspareuiii 
Hiac pain, backache, dis- 
cliarge 

Iliac, pain, backaclie, dis- 
charge 


All sjTnptoms recurred after 
one to five years 
Iliac pain, discharge, steril- 
ity, dysmenorrhea 
Iliac pain, deep dyspareunia 


■^Temporary relief indicates complete relief of symptoms for 1 to 6 years. 

,, ^ tPartial relief indicates relief of some symptoms for from 6 months to present but no 
relief of other symptoms. 


It can readilj’ be seen that only 7 eases of the 20 (i.e., 35 per cent) had 
complete relief of all their symptoms while the remaining 13 (i.e., 65 per cent) 
had little or no relief. Further, there was no consistency as between which 
symptoms were relieved and which not. 

B. Remaining Results (Avhere other operations for definite lesions were 
performed in addition to the suspension). — 

1. No. of cases with certdcitis and/or erosion in which, in addition to sus- 
pension, a cauterization was done _ _ _ 10. Results tabulated in Table VII. 


Table AUI. Suspension Plus Cauterization of Cervix 


DEGREE OF 
EEUEP 

NO. OF CASES 

SYMPTOMS RELIEVED 

SYMPTOMS NOT RELIEVED 

Complete 

6 

Iliac pain, backache, discharge. 

— 

Partial 


dysmenorrhea 


1 

Sterility 

Dsymcnorrhea 

None 

3 


Hiac pain, discharge, dysmen- 
orrhea 


Here again there is a definite lack of consistency in the relief of symptoms 
with the exception of backache. But it is quite obvious that one cannot at- 
tribute the relief of backache to the suspension because the original eause may 
well have been the erosion or cervicitis and thus the backache was relieved by 
the cauterization. 


2. Number of cases with laceration of cervix on which, in addition to suspen- 


sion a trachelorrhaphy was done _ _ _ 2 
Partial relief _______-_2 


Relief of some sjunptoms for 2 to 3 years: discharge, dysmenorrhea, iliac pain; 
but no relief of other sjmiptoms : backache, iliac pain. 

^ 3. Number of cases associated with laceration of cervix and relaxed 
perineum on vv’-hich both a trachelorrhaphy and perineorrhaphy were done in 


addition to suspension ______ 2 

Complete relief _ -__-____2 


Symptoms : backache, discharge. 

In this group one cannot attribute the relief of symptoms to the sus- 
pension because the backache may well hav'^e been due to either or both the 
laceration and the relaxed perineum and the discharge due to the laceratiim, 
so that the trachelorrhaphy and perineorrhaphy may vvmll have been the 
1‘eason for the relief of the symptoms. 
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The retroverted uterus lias proved a constant source of surprise to us. 
This is the sort of thing by which we are nonplussed: A patient comes into 
our service who has been with us before. Some years ago we did a suspension 
for a retroverted uterus. She is now back for something altogether different. 
The suspension, she tells us, was a complete success and she has never had 
symptoms due to the retroversion since. Yet we find on examination that 
the uterus is back in the same position it was before we .suspended it. An- 
other woman on whom we have done a suspension gets complete relief of her 
symptoms for some years. But they recur. >She is convinced that the retro- 
version has also recurred. So she is admitted to hospital prepared to have an- 
other suspension. AVe find on examination that the uterus is nicely ante- 
verted. Here is another woman with symptoms suggesting a retroverted uteinis. 
On examination she has a retroverted uterus. AVe do not operate on her, AVe 
see her several times and she still has the retroversion. Then another doctor 
sends her in again for operation, and avc find that the uterus in the meantime 
has anteverted itself (but she still has all the symptoms). Another woman 
has a retroverted uterus that appears to be causing some symptoms. AYe in- 
sert a Hodge pessary after anteverting the uterus under anesthetic. She 
comes back in three months with all her sjnnptoms gone, but as a result of 
family manipulations the pessaiy has got turned over on its side, the uterus 
has returned to its ancient retroversion. Or here is another woman who gets 
complete relief of her symptoms as a result of suspension until her husband 
leaves her, when they all recur, yet the uterus has remained anteverted. It 
is this sort of thing, coupled with the general results stated in this paper, 
that have led us to wonder if the retroverted uterus can justifiably be blamed 
for any symptom other than that type of deep dyspareunia where the ovary 
gets caught between the retroverted uterus and the banging penis. 

Conclusion 

AVe thus cannot say that, in our operative experience at the A^ictoria 
General Hospital, suspension has played a really satisfactory part in the cure 
of uncomplicated retroversions. The number of complete cures has been so 
small as to cause us to ask ourselves if the suspension in such cases did not 
act psychologically rather than somatically. Furthermore, the lack of con- 
sistency in the symptoms cured, or not cured, is so outrageous that we doubt 
the Amlidity of blaming any of them on the retroverted uterus. In short, we 
are left in a state of complete skepticism with regard to the retroverted uterus 
as a producer of symptoms, and of suspension as a cure for such sjnnptoms. 

As a result of this we now do not do a suspension except under these 
conditions: (a) the uterus is anteverted, if necessary under Pentothal an- 
esthetic, (b) a Hodge pessary is inserted and left in for three months, (c) the 
pessary is removed and left out for a month. If, as a result of the insertion 
of the pessary, the symptoms are relieved, and if they recur when the pessary 
is removed, we feel that the operation might be justified — but we have had 
it fail to cure even in cases where such precautions were taken. AVe believe, 
nevertheless, that the operation should never be done until the pessary has 
been used in the manner just indicated. 

I am greatly indebted to Dr. H. B. Atlee, Cliief of the Department of Obstetrics and 
Gjmaecology, and to Dr. C. B. Stewart, Professor of Epidemiology, Dallhousie University, for 
their suggestions and advice in the preparation of this paper. 
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In this section, 14 cases (59 per cent) experienced complete alleviation 
of their symptoms while 10 cases (41 per cent) had little or no relief. This 
was not significantly better than the results in Section A, and, further, as has 
been pointed out above, the other operations performed in addition to the 
suspensions were probably responsible for the cure of many of the symptoms. 

The number of complete cures in the foregoing series seems unreward- 
iiigly small. Furthermore, there was a marked lack of consistency in the 
relief of symptoms. 

Our results also throw skepticism on the indications for suspension in un- 
complicated retroflexion usually given in the textbooks, namely: habitual 
abortion, sterility, iliac pain, backache, and dysmenorrhea. 

ffaMtual Abortion . — Of the 44 patients, only 2 gave a history of more than 
one abortion, both of these liaAdng had 5': 

(a) The first one was a woman, aged 37 years, Avho had had one full preg- 
nancy (thirteen years) and then five abortions before the suspension (the last 
one having been one year prior to the operation). Since the uterus was sus- 
pended (plus cauterization of cervix for cervicitis) patient has not been preg- 
nant, seventeen years after oi^eration. 

(b) The second patient was a woman aged 32 j’^ears, who had had three 
full pregnancies (seven years to four jmars), and then five abortions in two 
years, prior to the operation. Since the suspension in 1935, patient has had 
three full pregnancies (the first one one year after operation), and then had 
two abortions since the full pregnancies to date. The net result seems to be 
similar to the condition before operation, although it would appear that the 
suspension might have relieved the situation for a short time. 

So, in the only two cases of habitual abortion in our series, one had no 
proved relief, the other had only a partial, if any, degree of success. 

Sterility . — In the case of sterility, only seven (married) of the 44 patients 
had not had children previous to the operation and of these only three had 
actually complained of the condition : 

(a) One of these three had a simple retroflexed uterus and she has not 
become pregnant yet (10 years) . 

(b) The other two had associated fibroids which were enucleated. These 
became pregnant six to eight years postop eratively, respectively. In these 
cases one can surely not attribute the successful pregnancies to either the sus- 
pension or the enucleation of the fibroids. 

Of the four patients who did not complain of sterility, only one has be- 
come pregnant to date, her first pregnancy having been one and one-half years 
after the operation. In this ease, first, we are not sure how long she was mar- 
ried before the operation (she was 27 years old), and, second, it took a year 
and a half after the suspension before impregnation occurred. Surely, we can- 
not claim that the pregnancy in this case was due to the operation. Further- 
niore, I am informed by a member of our staff that he has done fourteen sus- 
pensions, where uncomplicated retroflexion was the only condition found as 
between husband and wife. In only one case did the patient become pregnant 
in a sufficiently short time to lay it to the operation, and that a woman who 
had previously had children. 

Iliac Pain . — Of the 20 patients with uncomplicated retroflexion (in 6 of 
whom a routine appendectomy was done), 13 complained of iliac pain, of whom 
8 obtained complete relief, 2 of these having had an appendectomy. 

Baclcache.~Ot the same 20 patients, 10 had backache, of whom 6 got com- 
plete relief. 

Pysmenorrliea . — Of the same 20 patients, only 2 complained of this symp- 
tom, of whom one got relief. 



966 


SACHS AND' LABATE 


Am. J. Obst, St Gyncc. 

May. 1945 


On. admission, physical examination revealed an apprehensive, slender ■woman, who was 
extremely dyspneic and orthopneic. Tlie respiratory rate was 52, the temperature was 101 F., 
the pulse rate was 138, and the blood pressure was 120/70. Tliere was pallor of the shin 
and mucous membranes, but no icterus. The neck veins were not distended. The breasts 
were engorged. Both sides of the chest Avere filled with many coar.se bubbling rales, extend- 
ing from the apices to the bases, anteriorly and posteriorly. The apical impulse of the 
heart was in the fifth intercostal space, just inside the mid -clavicular line. There was a 
soft systolic murmur at the apex and at the pulmonic area. The uterus Avas enlarged to 
the size of a seven-month gestation. Fetal heart sounds AA’oro audible in the right loAver 
quadrant. Examination of the extremities revealed marked bilateral calf-muscle tenderness 
along the course of the deep veins in the calves. There Avas tenderness in the adductor 
group of muscles of both thighs. Homans’ sign Avas positive bilaterally. 

Treatment Avas immediately started and consisted of oxygen by mask, bloodless phle- 
botomy, intravenous hypertonic sucrose, papaverine, and aminophylline. The patient re- 
sponded favorably, and AA’ithin an hour, the respiratory rate had returned to normal, and a 
few rales remained at both bases. She aa'US not digitalized. 

The urine Avas normal; the red blood count Avas 3,000,000 Avith a hemoglobin of 7.0 Gm. 
per cent; the ‘AA’liite blood count Avas 9,200 AAdth 65 per cent polymorphonuclear leucocytes, 
6 per cent band metamyelocytes, 20 per cent lymphocytes, 6 per cent monocytes, 2 per cent 
eosinophiles and 1 per cent basophiles; mean corpuscular volume Avas 80 cu. microns; mean 
corpuscular hemoglobin Avas 23 micro-micrograms; mean corpuscular hemoglobin concentra- 
tion Avas 29 per cent; the blood smears showed a hypochromia, nucleated red cells, and target 
cells; there AA’as no increased fragility of the red* cells to hypotonic saline; the sickling 
preparation Avas negative; stools were repeatedly negative for ova and parasites; the 
Mazzini test of the blood for syphilis Avas negative; blood type Avas 0, Rh positive; the 
albumin-globulin ratio Avas 4.5/2.0; the icteric index Avas 5; the nonprotein nitrogen Avas 
28 mg. per cent; the cephalin flocculation test was positive during pregnancy, but subse- 
quently remained persistently negative. An x-ray of the chest, taken the day after admis- 
sion, shoAved clear lung fields, and a heart that Avas normal in size and shape. The electro- 
cardiogram Avas normal, 

A diagnosis Avas made of bDatcral phlebothrombosis of the deep veins of the leg with 
pulmonary embolism, and anticoagulant therapy was started. Heparin was given intra- 
venously in 100 mg. doses every six hours for eight doses, and dicumarol Avas given orally 
in doses of 200 mg. for the first three days, and then in accordance Avith the prothrombin 
time, as shoAvn in Figs. 1 and 2. The prothrombin time Avas determined by the Link-Shapiro 
modifications* of the Quick method. 

The patient continued to have signs of deep vein thrombosis in the legs and thighs. 
HoAvever, examination of the chest remained negative. On the sixth hospital day, she was 
given a transfusion of 500 c.c. of blood, because of the anemia. Ferrous sulphate had 
already been started orally. By the eleventh day, her red blood count Avas 3,980,000 and 
the hemoglobin Avas 7.25 Gm. per cent. Clinically, she Avas much improved. The signs in 
her legs had disappeared, and on the fourteenth day, it Avas decided to decrease gradually 
the dosage of dicumarol, preliminary to discharging the patient. 

A second transfusion of 500 c.c. of blood aa'us given on the 19th hospital day. The 
prothrombin time Avas noAv near normal. On the 20th day, she suddenly became dyspneic 
and developed severe pleuritic pain in the left chest anteriorly and posteriorly. There Avas 
no evidence of recurrence of phlebothrombosis in the veins of the legs. A diagnosis of a 
second pulmonary embolus Avas made. The chest roentgenogram revealed the heart enlarged 
in the transverse diameter due to elevation of the diaphragms, and chronic passive conges- 
tion Avas evident in both lung fields, more marked at the right base. Dicumarol Avas again 
started, and it was planned to continue the drug until the onset of labor, and to resume 
anti-coagulant therapy after delivery. Because of the possible ill effects of dicumarol on 
the fetus, and the question of uterine hemorrhage at the time of delivery, it Avas decided to 
keep the prothrombin time on the low side (30 seconds) of the usually accepted therapeutic 

♦Thromboplastin was kindly furnished by Dr. tValter Hoskins of the Maltine Company. 


DICUMAROL IN THE TREATMENT OF ANTENATAL 
THROMBO-EMBOLIC DISEASE 

Report of a Case With Hemorrhag;ic Manifestations in the Fetus 

Julius J. Sachs, M.D., and John S. Labate, j\LD., New York, N. Y. 

(From the Departments of Medicine and of OVstetrics and Gynecology, New Yorh University 
College of Medicine, and the Third [New Yorl: University] Division, Bellevue Hospital) 

T he use of dicumarol during the postpartum period has been established as 
a safe method of therapy for venous thrombosis, without inducing uterine 
bleedingJ* “ Barnes and Ervin” have used the drug prophjdactically during 
labor with no untoward effect, and anticoagulant prothromliin levels were not 
reached until after delivery. Similar results have been obtained liy Allen and 
his groups in the treatment of venous thrombosis and pulmonary embolism 
following delivery. 

Because of the infrequency of antenatal thromboembolic disease, little is 
known of the effect of dicumarol on the human fetus. However, the earliest 
reports on sweet clover disease in cattle demonstrated the increased suscepti- 
bility of the new-born calf to this hemorrhage producing agent.'*’ ® Schofield^ 
described a calf, born of a cow fed spoiled sweet clover hay, that developed 
tj^pical hemorrhagic symptoms within a few hours after birth and died, while 
the mother remained well. Roderick® noted that an active well-developed calf, 
born of a cow fed for thirteen days on damaged sweet clover, died of hemorrhage 
twenty-eight hours after birth. In a study on newborn pups of a pregnant dog 
given dicumarol before parturition, Quick" found that out of a litter of seven, 
the four pups not treated "with vitamin K died of hemorrhage, whereas the pups 
that received vitamin K survived. 

It w^ould appear possible, as Quick" surmised, that similar hemorrhagic 
tendencies might appear in the human fetus following the antenatal use of di- 
cumarol. The case wiiicli follows represents the first known experience at 
Bellevue Hospital of the hemorrhagic effect of dicumarol on the fetus of a 
mother receiving prolonged therapy wuth this drug for the control and treat- 
ment of thrombo-embolic disease. 

Report of Case 

0. S., a 23-year-olcl Puerto Kican multipara, was admitted to the emergency medical 
ward of Bellevue Hospital on July 25, 1947, during the seventh month of her pregnancy, 
.ia acute respiratory distress. Her illness began four days previously with the sudden onset 
of pleuritic pain in the left chest, and dyspnea. This was associated with cough and fever, 
but no hemoptysis. The thoracic pain continued, and the dyspnea became progressiv e y 
more severe, finally requiring hospitalization. 

Her two previous pregnancies in 1943 and 1944 were uneventful, except for the pres 
eace of an associated anemia. She denied any knowledge of heart disease. Her last men- 
strual period was December 23, 1946. During the few months preceding the present illness 
she had noted recurrent pains in both calves, the soles of both feet, and in t le me 
aspects of both thighs. 
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values. By tlie 23rcl day, the tlioracic pain liad disappeared, and tlio patient was feeling 
well again. Repeated blood cultures wore negative. There was no evidence of specific organic 
heart disease, but, in view of the episode of pulmonary edema, in association with the 
embolic episode on admission, digitalis was started. The patient was now ambulatory on 
the ward. On the 40th day, the red blood' count was 3,540,000 and the hemoglobin was 
10.3 Gm. per cent. On the 44th day, she noted pain above the mid-point of the left inguinal 
ligament. There was tenderness to deep palpation in this area, and a diagnosis of pelvic vein 
thrombosis was considered. At this time, the prothrombin time was 35 seconds. On the 48th 
da}', she developed severe pain in the precordial region, which radiated to the left shoulder and 
arm, associated with dyspnea. A diagnosis was made of another pulmonary embolus. Tliere 
was tenderness on pressure over the medial aspects of both thighs. On this day, the prothrom- 
bin time had been inadvertently allowed to fall to 21% seconds. The following day, she ap- 
peared worse. The precordial pain was severe, and the dyspnea was marked. The xmtient was 
placed in an oxygen tent and given aminophylline, morphine, and papaverine, and by the 
next day, was much improved. She continued to be well until the 51st day, when she de- 
veloped false labor pains which lasted for several hours. I'wo days laier, on the 53rd day, 
the fetal heart became inaudible. There had been no previous indication of fetal distress. 
She was kept on dicumarol until the 73rd day, when labor began. Vitamin K, GO mg., was 
given intravenously, and 214 hours later she delivered a 04 pound macerated stillborn baby 
boy. At delivery, the prothrombin time, was 174 seconds (normal = 14-17 sec,), TJicre was 
no bleeding during the third stage of labor, and the usual oxytocics were given. 

Several hours after delivei-}', the patient had a chill and the temperature rose to 
103.8" P. She became dyspneic and cyanotic and again required an oxygen mask. Although 
examination of the chest was negative, another pulmonary embolus was suspected, and 
heparin and dicumarol therapy were resumed in doses as shown in Fig. 2. The patient 
improved rapidly, and the remainder of the postpartum course was uneventful. A roent- 
genogram of the chest made several days after this episode showed a wedge-shaped area of 
pulmonary consolidation extending from the left hilum to the first interspace, and prominence 
of the pulmonary artery. 

The uterus involuted normally, and thrombosed pelvic or broad ligament veins could 
not be felt on bimanual examination. Dicumarol was continued for ten days after delivery 
and on the 14th postpartum day, the patient was discharged to the clinic. She has been 
followed for a period of four months after deliver}' and has been well. E.xaniination of the 
heart has revealed essentially normal findings. The murmurs described on admission were 
still present, but of decreased intensity. The x-ray of the chest and electrocardiogram were 
normal. Her red blood count was 3,750,000, and hemoglobin was 13.3 Gm. per cent. 

In summary, a 23-year-old multipara was admitted in the seventh month of pregnancy 
with a diagnosis of phlebothrombosis and pulmonary embolism. Because of three addi- 
tional episodes of pulmonary embolism, each occurring as the prothrombin time was allowed 
to approach normal, it was necessary to continue dicumarol therapy through the last two 
months of pregnancy and the postpartum period. Intrauterine fetal death occurred on the 
53rd hospital day, and on the 74th day, she delivered a stillborn macerated fetus. 

Pathologic Examination of the Fetus 

The body rvas that of a 2,640 Gm., 49 cm., badly macerated white male infant. 

Head: There was considerable softening and overriding of the skull bones. Upon 
opening ' the skull, a large cephalohematoma was noted overlying both parietal bones. 
The brain was very mushy in consistency and a dull brown color throughout. There was 
no evidence of intracranial hemorrhage. 

Chest: Upon the opening of the chest, extensive hemorrhage into the thymus gland 
was noted. The thymus urns enlarged to about 4 by 4 by 4 cm. and was practically replaced 
by blood clot. 

Heart: The pericardial sac contained about 15 e.c. of bloody fluid. The pericardium 
was normal. The myocardium was a dull light-brown color and the endocardium was normal. 
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Fig. 1. — Clinical course. 




Fig. 2. — Clinical course (continued). 
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episode on the 20th day occurred at a time when dicumarol was purposely 
being reduced with a view to discontinuing it entirely. The episode on the 48th 
day occurred when the level was inadvertently allowed to return to normal, and 
the third embolus occurred a few hours after delivery, when the level again was 
normal, due to vitamin K administration. The embolus on the 20th daj’- raises 
the question as to when anticoagulant therapy may l3e safely discontinued, and 
this is difficult to determine. From the clinical course, it would seem that anti- 
coagulant therapy in this patient was necessary throughout the enlire ante- 
partum and postpartum period. The embolus of the 48th day and of the 74th 
day demonstrate agam the importance in anticoagulant therapy of steering a 
safe course between hemorrhagic and coagulation levels. In this patient, em- 
bolization apparently occurred each time that the prothrombin level approached 
normal. 

The absence of bleeding during delivery is noteworthy. The administration 
of 60 mg. of vitamin K intravenouslj' at the onset of labor was able to return 
the prothrombin time to 171/2 seconds at the time of delivery, 21i/^ hours later. 
Whether the absence of bleeding was due to the vitamin K, or to changes which 
occurred in the vessels of the placental-uterine junction, due to fetal death 
twenty-one days prior to delivery, is difficult to ascertain. 

The question of venous ligation as the treatment of choice in this patient 
was considered. On her admission, the thrombotic process had already involved 
the deep veins of the thigh, and several examiners suspected pelvic vein throm- 
bosis. This would have necessitated a high ligation, possibly of tlie vena cava, 
a procedure of considerable teclmical difficulty in the presence of pregnancy, 
if not entirely contraindicated, due to its possible untoward effect on the uterine 
circulation. Walsh and Barone® have reported two cases of antenatal phlebo- 
thrombosis, one with involvement of the left long saphenous and femoi’al veins, 
the other with involvement of the right long saphenous vein. Botli patients 
were treated successfully with thrombectomy and ligation with uneventful re- 
coveries. However, a search of the literature has failed to reveal any cases of 
antenatal phlebothrombosis that were treated with high venous ligation (high 
femoral, iliac, or vena caval), so that the effects of these procedures in the 
presence of pregnancy must be considered as unknown. 

On the basis of our experience with this case, it is not possible to formulate 
a definite policy with regard to therapy for thrombo-embolic disease compli- 
cating pregnancy during the antenatal period. However, the danger to the 
fetus of prolonged therapy with dicumarol can be pointed out, since maternal 
prothrombin levels cannot be used as an index of the response of the fetus to 
this drug. Whether dicumarol can be used safely for a shorter period of time 
than in this ease is not known. Whether prolonged therapy with heparin is 
equally dangerous to the fetus has not, to our Imowledge, been determined. 

Summary 

1. A case of recurrent thrombo-embolic disease, occuring in a pregnant 
woman during the last two and one half months of her gestation, is reported. 
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Lungs ; Both pleural cavities contained about 100 c.c. of dark bloody fluid. The lungs 
were retracted and rubbery in consistency. On section, there was no evidence of aeration. 
The surface was a uniform dark-red color. 

Abdomen : The liver, spleen, pancreas, adrenals, and kidneys showed no evidence of 
hemorrhage, but were very soft in consistency. There was no hemorrhage in the gastro- 
intestinal or genito -urinary tracts. 

Microscopic Examination . — 

Lungs: The alveoli were nonexpanded, and numerous areas were seen where the alveolar 
mass contained epithelial debris and epidermoid type of cells. Areas of focal hemorrhage 
were present. 

Thymus: The architecture of the thymus gland was completely disturbed by hemor- 
rhage. The hemorrhage extended outward througli the capsule and the entire gland was 
surrounded by diffuse hemorrhage. Tlie normal architecture of the individual lobule was 
markedly disturbed by the extensive hemorrhage, so that the cells making up the gland were 
irregularly dispersed about the periphery of the lobule. 

The remainder of the organs showed extensive autolytic changes. 

Anatomical Eiagnosis . — ^Massive hemorrhage of the thymus gland ; focal hemorrhages 
of the lungs; bilateral hemothorax; hemopericardium ; slight pulmonary aspiration of amniotic 
fluid; maceration with congestion and autolysis of all organs. 

Discussion 

On llie basis of animal studies, already cited, it seems reasonable to assume 
that the fetal death was due to hemorrhage secondary to dicumarol. The findings 
at necropsy differed sufficiently from those usually found in the stillborn, 
following intrauterine asphyxia, to indicate an unusual cause for the fetal death. 
There appears to be little doubt that tlie extensive hemorrhage noted in the fetus 
was a direct effect of prolonged dicumarol therapy during the antenatal period. 
The mother had been maintained on dicumarol for fifty-three days prior to 
fetal death, and had received a total of 3,750 mg. of dicumarol. 

Throughout the course, with few exceptions, the majority of the prothrom- 
bin time determinations were between 25 and 35 seconds. None of the deter- 
minations were abnormallj^ high, and at no time did the patient show evidence 
of hemorrhagic phenomenon. Hence, it Avould seem that the fetus is more 
susceptible to the drug than the mother, and that maternal protlirombin de- 
terminations are not indicative of the fetal response to dicumarol. Quick^ has 
previously pointed out this difference in susceptibility in the dog. 

Tavo diagnostic features of thrombo-embolic disease AAmre missing in this 
case. Hemoptysis Avas absent, and there Avas no roentgenographic evidence of 
pulmonary infarction until after delivery. Nevertheless, the patient on ad- 
mission had typical signs and symptoms of phlebothrombosis, Avhich had ex- 
tended to the deep Amins of the thigh. During the antenatal period, she Avas 
considered to have had episodes of imlmonary embolism,^ Avithout infarction. 
HoAvever, the Avedge-shaped shadoAv in the postpartum x-ray of the chest Avas 
characteristic of pulmonary infarction and confirmed the diagnosis of thrombo- 
embolism at least on this occasion. 

An analysis of the clinical course (Figs. 1 and 2) reveals that the three 
pulmonary emboli Avhich occurred Avhile the patient Avas in the hospital de- 
veloped on days \Adien the prothrombin time had returned to normal. The 
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T his paper deals Avith those patients who have liad six or more pregnancies 
and is offered to refute the false feeling of security in the management of 
multigravidas. Dr. Bethel Solomons, in his paper, “The Dangerous lilulti- 
para,”^" has stressed the numerous and occasionally serious implications of the 
various complications Avhich are encountered in any large series of multiparous 
patients. The various assaults of successive pregnancies on the maternal organic 
systems and the residual pathology produced by preceding illne.sses, all help to 
make the multigraAuda a poor risk. In this paper we have analyzed 783 preg- 
nancies, parturitions, and puerperia of 500 multigravidas delivered at the Eliza- 
beth Steel Magee Hospital, Pittsburgh, Pennsylvania, for the five-year period 
from Ja^l, 1941, to Jan. 1, 1946. 

At ^t glance, this subject* would appear to be almost entirely a ward or 
free-clinic prolfiem. That the treatment of the multigravida is not limited to 
this group is demonstrated by the fact tliat 27.2 per cent of women in their sixth 
and subsequent pregnancies Avere under the care of private physicians. In other 
Avords, eA^ery fourth patient is a potential problem for the obstetrician in j)ri\"ate 
practice and should be Avatched eAmn more carefully than the pi-imigraAdda on 
AA^Aom his attention is usually focused. As Dr. Solomons stated in liis paper, 
“Pregnancy is definitely a case Avhere practice does not make perfect.’’^® 


GraAddity 

Of the 783 deliveries studied, 237 (30.2 per cent Avere sextigra Addas, 205 
(26.2 per cent) septigravidas, 129 (16.5 per cent) octigravidas, 87 (11.2 per 
cent) nonigravidas, and 61 (7.7 per cent) decigravidas. The remaining 64 
AAmmen had had from 11 to 25 pregnancies. This latter classification formed 
8.2 per cent of the total deliA’-eries. 


Gravidity 


GRAVIDA 

1 NUMBER 1 

PER CENT 

vi Sextigravidas 

237 

30.2 

vii Septigravidas 

205 

26.2 

viii Octigravidas 

129 

16.5 

ix Nonigravidas 

87 

11.2 

X Decigravidas 

61 

7.7 

xi to XXV 

64 

8.2 

Total 

783 



T3qjes of Delivery 

A total of 620 normal children .resulted from the 783 deliveries AAUth 62 
additional stillbirths and neonatal deaths, and 101 abortions. There Avere 573 

972 
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2. The patient was treated continuously with dicumarol and on the 53rd 
day, after receiving 3,750 mg., the fetus died in utero. 

3. Pathologic examination of the fetus revealed that death was due to 
hemorrhage, apparently caused by dicumarol. 

4. Attention is drawn to the danger of fetal death from hemorrhage, which 
may result from the administration of dicumarol during the antenatal period. 
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is now done within six to eight hours after delivery or is postponed until com- 
plete involution of the pelvic organs has occurred. 


Deaths in Multipauas 


GRAVIDA 


1 , 

2 , 

a 

4, 


VI 

vi 

vii 
viii 


0 


vi'i 


6 . 


ix 

X 


I CAUSE OF DEATH 

Septic abortion, pelvic thrombophlebitis, pulmonary infarcts 
Essential hypertension, cerebral accident (before delivery) 

Tubal ligation seventh postpartum day, pulmonary emboli 

Sulcus tear ivith septicemia and fulminating peritonitis, pulmonary emboli 

Tubal fulguration ninth postpartum day, pulmonary emboli 

Uterine atony, uncontrollable postpartum hemorrhage 

Nephritic h-vTiertension, uremia 


As we study the fetal mortality in this series, it is found that there were 62 
deaths in 682 births, or 9.1 per cent. Tf the 12 macerated fetuses and 13 noii- 
viable infants are deducted, the corrected fetal mortality becomes 5.4 per cent. 
The causes of death as indicated on the hospital charts are listed below. 


Petae Mortality 


JIULTIGRAVIDAS 



HOSPITAL AVERAGE 

Stillbirtlis 


29 4.2 per cent 

2.3 per cent 

Macerated stillbirths 


12 1.7 per cent 

1.3 per cent 

Prematures (nonviable) 

13 

1.9 per cent 

0.7 per cent 

Died 


21 


Atelectasis 

2 



Congenital anomaly 

1 



Respiratory failure 

1 



Emphysema 

1 



Anoxia 

1 • 



Jaundice 

1 



Septicemia — 




Cellulitis of scalp 

1 



Uncorrected fetal mortality; 


02 deaths in 082 birtlis, 




or 9.1 per cent 

7.4 per cent 

Less prematures and macerated 

stillbirths ; 

25 


Corrected fetal mortality; 


37 deaths in 082 births, 




or 0.4 per cent 

5.3 per cent 


It is readily noted that the percentages of stilllhrths, macerated stillbirths, 
and nonviable prematures in the multigravidas are higher than in the hospital 
genei'al average. 

There were, in addition, 98 spontaneous and induced, and 3 therapeutic 
abortions in the 783 pregnancies studied. Without a doubt, there were other 
spontaneous complete abortions in this group of 500 patients which did not 
necessitate hospitalization. 

There was then, in this series, 1 abortion to every 7.8 births, or 12.8 per 
cent. This figure approximates Bland and Montgomery’s^ estimate that one 
pregnancy in five ends in abortion. 


Abortions 



1 MULTIGRA^^DAS | 

HOSPITAL AVERAGE ■ 

Spontaneous and induced 
Therapeutic 

98 12.8 per cent 

3 0.38 per cent 

271 8.27 per cent 

13 0.39 per cent 


Toxemias 

According to the literature, the expected incidence of pre-eclampsia is from 
10 to 15 per cent, and the disease is seen more frequently in primiparas. When 
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spontaneous births, 23 low forceps, 6 midforceps, 38 breech extractions, 25 ver- 
sions and extractions, 16 cesarean sections, and 1 craniotomy with extraction. 


Types op DELmBY" 


MULTIGRAVTOAS 


NUMBER 


general hospital 


Spontaneous 
Low forceps 
I\Iidforceps 
Breecli extractions 

Internal podalic version and extraction 
Cesarean sections 
Craniotomy and extraction 


573 

23 

G 

38 

25 

16 

1 


PER CENT 

1 NUMBER 

1 PER CENT 

84.0 

1370 

41.9 

3.4 

1360 

41.6 

0.9 

99 

3.0 

5.6 

107 

3.2 

.17 

165 

.5.0 

2.3 

171 

5.2 

0.1 

2 

0.06 


♦Hospital averages are figured from 3,274 deliveries in t)m Elizabeth Steel Magee Hos- 
pital from Jan. 1, 1943, to Jan. 1, 1940. 

It is to be noted that there was a considerably 
taneoiis deliveries and a greatly lower percentage of low 
the Iiiiiltigravidas. This is explained by the fact tliat the waid 
are largely delivered by students and the general lospital -include pm 

gravidas, ‘both private and ward, who are usually 
outlet forceps. A higher percentage of breech ddiveiies in ^ -jP 
dieates a greater frequency in these patients. The hospi t, <■ » 

cesarean section rate is over twice that of the multigravida section rc 


Morbidity and Mortality 


p9.X 3 v±M.y.t -- , ^ 

days. The average period of hospitalization that 

and iiiultiparas) over the last five-year period has been -fnv all uatients 

for ward patients has been eight days. The average ^ ^ . A twelve 

has been 10 days. It might be stated here that . ninrolv a desire 

days in private patients does not always ^ i-„„^4oii\ver the 

for additional rest, while, in the free clinic patient, ^ umltinaras" 

average usually indicates morbidity. Tlie average hospital . ^ morbidity 

iiieludiiig private and ward eases, is 12.4 days. In other wo , T^atient. 

of the niultipara necessitates an increased hospitalization of flone 

There is no accurate way of estimating fetal 
to babies at delivery. Rank® has advanced the theoiy ti It • 

disease date from trauma to the fetal skull at birth- qoven deaths 

The maternal mortality is atrociously high m ® plcputu^e^s sev^ 

in 500 mothers, or a mortality rate of P-f, 3^^P at the Eliza- 

times that of our average maternal mortality rate of 0. 61 p 

beth Steel Magee Hospital (67 deaths in 25,623 deliveries ^ “ 

Dec. 31, 19461 This latter mortality rate compares favoiably with tliat in 

other maternity centers. 

AIortality Rates 


Magee Hospital, 1941 to 1947 
Multigravidas, gravida vi and over 
Pittsburgh, Pa.n 
Chicago Lying-in Hospital^ 
Philadelphia, Pa., 1931 to 193312 
Rational total, 194 U 2 


2.6 per 1000 births 
14.0 per 1000 births 

1.5 per 1000 births 

1.7 per 1000 births 
4.4 per 1000 births 

2.7 per 1000 births 


The causes of death are listed below. ^ Sterilization 

lowed tubal ligation on the seventh and ninth postpaitum aajs. 
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Retained Placental Tissue 

There were 13 cases of retained placenta. Tlie placentas were removed 
manually either immediately following delivery or after an intei’val of one hour. 
Thirty causes of severe secondary anemia were encountered which necessitated 
giving 25 transfusions. Only one transfusion reaction resulted. Retained 
placenta occurred only slightly more frequently in multigravidas than in the 
hospital average, while over six times as many transfusions post partum were 
deemed, necessary for the multigravidas as for the average hospital patient. 


Incidence oe Retained Placenta 



MAGEE HOSPITAL | 

MUI.TIGRAVIDAS 


1 CASES 

1 PER CENT 

1 CASES 

1 PER CENT 

Retained placenta 

34 

1.0 per cent 

13 

1.0 per cent 

Severe anemia 

18 

.55 per cent 

30 

3.8 per cent 


Disproportion 

There is a tendency for each successive baby to be larger than its predecessor. 
Usually the maternal pelvis will accommodate a slightl.y larger passenger, but 
disproportion can arise insidiously with frequent fetal in.iury or death. 

Malpresentation 

In considering malpresentations and complications of presentations, there 
were nine sets of twins, or one in 75 pregnancies, or an increase over the expected 
frequenej^ of one in 85 to one in 100 pregnancies, as given by Bland and Mont- 
gomery"* and DeLce and Greenhill,® respectively. Thirty breech presentations 
(3.8 per cent) were encountered, which is slightly more than the average inci- 
dence of 3 per cent. We find a greatly increased proportion of transverse lies 
with shoulder presenting. There were eight such presentations or one in 85 
deliveries, which is more than twice the expected frequency of one in 200 preg- 
nancies. Two face presentations, or 1 in 341, were encountered, which is some- 
what less than the expected frequency of 1 in 200 to 1 in 300 cases. That we 
get anomalous presentations in the grandipara is to be expected because of an 
atonic uterus and the relaxed abdominal musculature so frequently found. 
These malpresentations, if not recognized and treated earlj’-, definitely lead to 
both increased fetal and maternal mortality. 

Birth Weights 

The average weight of a term newborn baby is generally accepted as being 
7 to 71/2 pounds. The average weight of the babies in this series is 7 pounds, 
6 ounces, excluding prematures and twins. The largest baby in this series 
weighed 11 pounds, 2 ounces, and was the eleventh child of a 35-year-old mother. 
The smallest term baby delivered of these multigravidas weighed 5 pounds and 
was the ninth child of a patient with nephritic toxemia. 

Length of Labor 

The length of labor in multigi’avidas is of considerable interest and practical 
importance to the obstetrician. In addition, the length of labor is one indicator 
of the type of uterine contractions which have preceded deliveiy. The average 
length of labor in the multipara is usually considered to be about 12 hours. In 
oui^ series, the shortest labor recorded was 16 minutes, while the longest labor 
was 96 hours and 25 minutes. The over-all average length of labor was 12 hours 
and 48 minutes. Arbitrarily, we have considered for purposes of comparison 



Volume S7 
Number S 


STIEVEY OE jMULTIGEAVIDAS 


m 

pre-eelampsia does occur in mnltiparas, pre-eclampsia and the occasional resul- 
tant eclampsia have been said to be more severe and to offer a poorer prognosis 
than in the primipara. There were 49 pre-eelamptics in this series of patients, 
seven of whom went into time eclampsia (one or more eomuilsions). Two of 
the seven had postpartum eclampsia. There were no maternal deaths’ from this 
complication. The fetal toll was approximately 40 per cent. There were 27 
cases of nephritic toxemia and 41 cases classified as essential h 3 ’^per tension. 
Possiblj' the latter two tj^pes of disease maj?- be attributed partially to the in- 
creased ages of the gravidas. ]\Iild nausea and vomiting necessitating hospital- 
ization was not encountered. There were seven cases of pernicious nausea and 
vomiting (In^ieremesis gravidarum), which did require hospitalization. All of 
these patients were treated successfullj’’ bj’' conservative therapy. The table 
below gives a comparison of the incidence of the toxemias of pregnancy in multi- 
grayidas and in the Elizabeth' Steel Magee Hospital. The percentage columns 
indicate that all of the toxemias occur in greater frequency in the multigravida 
than in the average hospital patient at the Elizabeth Steel Magee Hospital. 


Incidence of Various Types op Toxemias op Pregnancy 


toxemias 

1 

MULTIGRAnDAS 

1 MAGEE HOSPITAL 

Pre-eclampsia 

42 

5.4 per cent 

79 

0.24 per cent 

Eclampsia 

7 

0.8 per cent 

5 

0.15 per cent 

nephritic toxemia 

27 

3.4 per cent 

31 

0.94 per cent 

Essential hypertension 

41 

5.2 per cent 

23 

0.70 per cent 

IIjTjer emesis 

7 

O.S per cent 

21 

0.64 per cent 


Placenta Previa and Premature Separation 

The dangers to both mother and offspring associated with placenta previa 
and premature separation are well known. Tlie frequency of placenta previa 
and premature separation given by various sources varies greatl 3 \ Bland and 
MontgomeiT--’ ^ stated that one case of placenta previa is seen in every 100 preg- 
nancies (1 per cent) and that premature separation occurs once in every 300 
pregnancies (0.3 per cent). At the Elizabeth Steel Magee Hospital, in 16,737 
deliveries there umre 156 cases of placenta previa, or one in 107 pregnancies 
(0.9 per cent). There were in the same number of deliveries 211 cases of pre- 
mature separation of the normalty implanted placenta, or one in 79 (1.2 per cent) . 

^ In the multiparas studied, 12 cases of placenta previa, or one in 57 deliveries 
(1.7 per cent), and 14 cases of premature separation, or one in 48 normal births 
(2.0 per cent), were encountered. These figures should indicate conclusively 
that both of these complications are more frequent in the multiparas and espe- 
cially^ in gravidas vi and over. 


Incidence op Placenta Previa and Premature Separation 



BLAND AND 

M0NTG0MERY2. 3 

[ MAGEE HOSPITAL j 

MULTIGRAVIDAS 

Placenta previa 
Premature separation 

1.0 per cent 

0.3 per cent 

156 0.9 per cent 

211 1.2 per cent 

12 1.7 per cent 

14 2.0 per cent 


With these complications, the fetal mortality is likewise appallingly high. 
In manj’- instances the fetuses die in utero as a result of anoxia. 

Abortion 

Abortion has been discussed under morbidity and mortality. 

Hydatid Mole and Ectopic Pregnancy 

_ One hj’-datid mole and one ectopic pregnancy were encountered in this 
series. Each was handled uneventfully following accepted techniques. 
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labor and of sufficient severity to be recorded are listed below. All of these 
infections were treated either by a separate specialty clinic or by the obstetric 
clinic. 


Infections Compeicatikg Pregnancy and Labor 


Amnionitis 

1 

Appendicitis, acute, v’itli appendectomy 

3 

Bronchiectasis 

1 

Bronchitis 

23 

Cholecystitis with cholecystectomy 

1 

Cystitis 

O 

Lymphogranuloma inguinale 

1 

Nephritis and pyelonephritis 

10 

Nephrolithiasis 

1 

Poliomyelitis with paralysis (right leg) 

1 

Pneumonia 

4 

Psoriasis 

1 

Pyelitis 

O 

Salpingitis, chronic 

1 

S 5 ’philis 

27 

vSyphilis, meningovascular 

1 

Thrombophlebitis, pelvic 

1 

Tuberculosis 

4 

The infections complicating Ihe puerperium are similarly listed below and 

need little explanation, except to say that they occurred in this 

series. 

Infections Compeicating the Puerperium 


Abscess, axillary 

1 

Abscess, right femoral triangle 

1 

Appendicitis, with appendectomy 

3 

Cellulitis, pelvic 

1 

Cystitis 

O 

Endometritis 

18 

Infarcts, lungs, septic 

1 

Influenza 

1 

Mastitis with abscess formation 

14 

Necrobiosis (fibroid) 

1 

Phlebitis 

1 

Pneumonia 

1 

Tapeworm 

1 


Other Complications 

Besides the toxemias, hemorrhages, and infections which have already been 
discussed, there were certain other medical complications which were encountered. 
Pour asthmatics had to be hospitalized during their pregnancies. The grandi- 
para is very prone to develop painful varicosities. There were 16 cases recorded, 
although there must have been many more. There were 12 patients noth cardiac 
disease, 8 cases of which were rheumatic in type. Two were in congestive failure. 
In this rather small group of cases there were two cases of cerebral embolus 
with resulting hemiplegia. Only one diabetic was encountered. Two colloid 
goiters were diagnosed among these patients. Two patients were diagnosed as 
having generalized malnutrition and emaciation. One case each of Banti’s dis- 
ease and idiopathic enlargement of the liver were found. One patient had an 
inoperable medulloblastoma of the brain. Cei’tainly no one would say that these 
medical problems were improved by the added strain of pregnancy. 

jMultigravidity is not, per se, an indication for sterilization. In this series 
there were 47 postpartum ligations, seven tubal fulguraiions, one tulial resection, 
and one hysterectomy by maternal and paternal consent. 
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a labor of one hour or less to be precipitate and that of twenty hours or longer 
to be inertial in type. There were three times as many precipitate labors in the 
miiltigravidas as were encountered in the general hospital average. On the 
other hand, the number of inertial labors encountered was about the same in 
both groups. 


Anomalous Presentations, Birth Weight of Baby, and Length op Labor 



1 AVERAGE 

1 MAGEE HOSPITAL 1 

MULTIGRAVIDAS 

Presentations : 
Breech 

Trausverse^ 

Paces 

3.0 per cent 

0.5 per cent 

0.5 per cent 

107 3.2 per 

9 0.27 per 

9 0.27 per 

cent 

cent 

cent 

30 3.8 per cent 

8 1.0 per cent 

2 0.2 per cent 

Birth Weight: 

7 to 

7% pounds 

Unobtainable 


7 pounds, 6 ounces 

Labor : 

10 to 

12 hours 

Inertial 
504 15.3 per 
Precipitate 
15 0.45 per 

cent 

cent 

Shortestf 16 min. 
Longest, 96 hours, 

25 minutes 

Inertial 

102 14.9 per cent 
Precipitate 

9 1.3 per cent 


Because of the difficulty of determining when the grandipara is actually in 
lalmr, many are admitted in false labor with resulting useless cost to the patient 
and hospital. Thirty such patients in false labor were admitted for a day or 
so and then discharged. 

Syphilis and Tuberculosis 

Syphilis was found in 27 gravidas. Some of these cases were diagnosed by 
routine serologic examinations, while others were known syphilitics and had 
received more or less antisyphilitic therapy. Four patients with tuberculosis 
were followed very closely in our antepartum clinics and were delivered un- 
eventfully.^- 

The incidence of tuberculo.sis and syphilis varies with the geographical loca- 
tion and the financial status of the group studied. Contrary to what might be 
expected, our ward (multigravida) incidence of tulierculosis is lower than the 
hospital average. This is probably explained by the fact that few tuberculous 
patients are physically able to have as many as six children. 


Sybiiilis and Tubercui.osis 




GENERAL AVERAGE j 

1 MAGEE HOSPITAL | 

! MULTIGRAVIDAS 

VARIES WITH 
LOCATION 

1 

NUMBER 

PER CENT 

NUMBER 

PER CENT 


Syphilis 3 — pQ per cent 89 2.7 27 3.4 

Tuberculosis 1 per cent 22 0^67 4 0^ 


Incidental Complications 

There were 23 eases of bronchitis and upper respiratory infections which 
necessitated special therapy and which were noted on the hospital charts as 
complications. In addition, four cases of pneumonia, one ease of pneumonitis, 
and one case of bronchiectasis complicated pregnancy and labor. Three cases 
ot appendicitis and one case of cholecystitis necessitated appendectomy and 
cholecy stectomy respectively. Other infections complicating pi’egnancy and 

League Hospital of Pittsburgh acts as our consultant in all cn.ses of 












A CULTURAL METHOD FOR THE DIAGNOSIS OF 
TRICHOMONAD INFESTATIONS 

J. Jkrry Lash, A.B., and Elmer Belt, jM.D., Los Angeles, Calie. 

T he criterion of diagnosis in the symptom syndrome known clinically as 
“trichomonad vaginitis” has been the proper identification of the vaginal 
flagellate, Trichomonas vaginalis. There is general agreement among authors 
that the various clinical manifestations are easily recognized and are common.” 
The most frequent subjective complaint is the presence of a vaginal discharge, 
with an increase of vaginal discomfort prior to and following the menstrual 
period.® The annojdng and copious leueorrhca is at times watery, foaming, or 
frothing, and almost always malodorous. Some patients complain of mild burn- 
ing on urination associated with mild frequency. These signs coupled with the 
demonstration of motile trichomonads in a hanging-drop preparation made from 
the vaginal discharge are sufficient evidence of trichomonad vaginitis for the 
institution of trichomonicidal therapy; however, in some in.stanees, the persistent 
and refractory leucorrhea has failed to reveal the offending organisms in a 
wet-mount. 

During the past eighteen months, an extensive research program designed 
to correlate varied bacterial constituents found in diverse pathological conditions 
of the genitourinary tract has been in progi'ess.® One major study has been 
directed toward symbiotic relatiomships between vaginal bacterial elements and 
the flagellate. Trichomonas vaginalis, and during investigations in this direction, 
a new medium for the isolation and propagation of Trichomonas vaginalis has 
been developed and reported." Since methods used in diagnosing 58 clinical 
cases for research studies have been sufficiently successful, it seemed desirable 
to make our procedures available to other workers in the field. This report 
deals with a clinical and laboratoiy approach to the problem, using a cultural 
method as a routine aid for the diagnosis of trichomonad infestations. 

Material and Methods 

The area .surrounding the genitals is cleansed carefidly by wa.shing vutli 
green soap solution followed by distilled water. A sterile vaginal .speculum, 
preferablj^ unlubricated, is introduced, exposing the lower genital tract. The 
condition of the labia, vaginal mucosa, and cervix is noted as well as the char- 
acter, color, odor, and amount of discharge present. Specimens for examination 
are dravm on cotton-tipped applicator swabs which are passed beyond the 
speculum blades, care being exercised not to touch the blades upon withdrawal 
of the swabs. The material is distributed directly to slides for wet-mounts. 
Gram’s and iron-hematoxylin stained preparations, also to culture tubes con- 
taining 8 to 10 ml. of flagellate isolation medium (P.T.IM.)." 

The wet-mount is prepared by emulsifying a drop of the vaginal discharge 
in a drop of nonnal saline placed in the center of a glass slide which previousl.v 
has been heated so that it is comfortably warm when touched to the back of the 
hand. The emulsion is mixed thoroughly with a wooden applicator stick or 
bacterial wire loop. A coverslip is placed at an angle to the slide with one edge 
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/ Summary 

1. A total of 783 pregnancies of 500 conseentive multigravidas, gravida vi 
and over, are analyzed. 

2. One-fourth of these are private patients. 

3. Maternal morbidity is increased, necessitating an average increased hos- 
pitalization of 2.4 days per patient. 

4. The maternal mortality rate is seven times that of the average mortality 

rate. 

5. Fetal mortality is high in the multigravida, and the morbidity cannot 
be estimated. 

6. Toxemias in the grandipara are increased over the average expectancy. 

7. The frequency of placenta previa and premature separation is greater 
in the multigra\dda. 

8. Malpresentations increase maternal and fetal mortality. 

9. False labors are common in the multigravida. 

10. Infections are prominent as causes of morbidity in the multigravida in 
pregnancy, labor, and the puerperium. 

11. Medical complications other than those summarized above, whicli require 
treatment, are found frequently. 
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cultin'o tube. An alternative procedure involves the preparation of tubes con- 
taining the medium with a specimen swab wound directly into the cotton plug- 
ging the test tube. Wlien collecting the specimens, this swab is moistened with 
the medium and passed through the speculum. After the discharge material has 
been collected on it, the swab is replaced directly in the tube of medium. Using 
either procedure, the culture is incubated after Ihoroughly mixing the specimen 
with the fluid medium. Incubation is maintained at 37 to 37.5° C. for 24 hours, 
after which time a drop of the sediment at the bottom of the medium is re- 
moved with a wide-mouthed bulb-type pipette. This is made up as a wet- 
mount, and is examined for trichomonads as was done with the original mate- 
rial. If trichomonads are not observed, the tube is returned to the incubator 
for an additional 24 hours. Following the second incubation period, the tube 
is gently shaken and rotated to mix all of the sediment with the fluid medium, 
and the entire contents are transferred to a 15 ml. centrifuge tube. After 
centrifugation at 1,200 r.p.m. for 15 minutes, the supernatant liquid is poured 
off, and the entire sediment mounted on a slide for examination as before. 

The following two eases exemplify tlie use of the cultural method. 

Report of Cases 

Case F-48. — Aged 41 years, married. The patient entered the office complaining of a 
recurrent trichomonad vaginitis ■which had been diagnosed by Dr. A., wlio believed that 
the urinarj’- tract was the source of reinfection. A general physical examination revealed 
little of interest. Examination of the genitals showed a deep vagina exuding a profuse 
mucopurulent discharge. The cervix was large, firm, movable, and contained no masses. 
Urethral strippings showed no trichomonads in a wet-mount; however, smears from the 
vaginal discharge revealed an occasional trichomonad. Catheterized bladder urine had a 
specific gravity of 1.011, pH 5.6, and contained no albumin or sugar. Microscopic exami- 
nation revealed an occasional white blood cell per high-power field, no red blood cells or casts, 
and a few epithelial plates in the sediment. No trichomonads were noted, and a Gram- 
stained mount revealed no bacteria. 

A careful study of the bladder at this time revealed a diffuse injection of the entire 
area. The ureteral orifices readily admitted No. 4 ureteral catheters. Specimens of urine 
collected through these ureteral catheters revealed no trichomonads or bacteria. The 
patient was instructed to return for a morning urine examination. The total specimen of 
430 ml. urine was distributed to tubes and centrifuged at 1,200 r.p.m. for 15 minutes. 
Carefully studied wet-mounts of the sediment revealed no trichomonads. The pooled sedi- 
ments were distributed to four tubes of F.I.M.-hydrolysate medium which were incubated 
at 37.5° C. Duplicate plates of Sabouraud’s dextrose agar were streaked; one incubated 
at room temperature, the other at 37.5° C. After one week of incubation, neither Sabou- 
raud plate revealed evidence of mycological elements. The cultured morning urine speci- 
men showed myriads of trichomonads after forty-eight hours. 

To eliminate another possible source of infection, the patient’s husband was ex- 
amined. Physical findings were essentially negative. A urine specimen (No. 2 in “three 
glass test”) had a specific gravity of 1.018, pH 5.2, and no albumin or sugar. Micro- 
scopic examination of the centrifugalized sediment revealed a rare white blood cell per 
high-power field, an occasional epithelial cell and no trichomonads. A Gram-stain showed 
no bacteria. 

Case LE-8. — ^Aged 34 years, married. Mrs. R. complained of constant pain in the 
urethra not associated with burning or frequency, and soreness in both costovertebral angles. 
A general physical examination was negative. PeMc examination revealed a normal clitoris, 
urethra, and vagina. The cervix was badly lacerated. Catheterized bladder urine had a 
specific gravity of 1.010, pH 4.8, no albumin or sugar, and microscopically .showed 5 to 7 
white blood cells per high-power field, one red blood cell per high-power field, mucus and 
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near the drop but not quite touching it; The coverslip is then pushed along the 
surface of the slide until the edge contacts the drop allowing a small portion of 
the material to spread along the edge. The coverslip is finally allowed to drop 
upon the slide, drawing the fluid portion of the drop beneath the coverslip by 
capillary attraction thus excluding gross particles in the specimen. This method 
has provided satisfactorily thin and even preparations in all cases. Microscopic 
examination is made using the low and high diy objectives, with the sul)stage 
diaphragm almost closed. 

One drop of a 0.10 per cent solution of safranine in normal saline placed 
along the edge of the coverslip on the mount is drawn into the fluid portion 
under examination and provides a contrasting field for observation. We have 
found this concentration of dye nontoxic to the flagellates in wet-mounts over 
the period of time usually required for microscopic examination. 

A smear is prepared for Gram’s stain by emulsifying another drop of ma- 
terial in a drop of normal saline, and spreading the mixture evenly over two- 
thirds of the .surface of a clean slide using a bacterial wire loop. Drying and 
fixing of the smear are accomplished in tlie usual manner. The Hucker modifica- 
tion® of the Gram’s stain has given us consistently good results and makes 
possible the recording, for research data, of the tvqie of bacterial flora present, 
according to the modified classification of Loeser,® as follows: 

Tj-pe I: • Gram-positive vaginal bacilli only. 

Type II: Gram-positive vaginal bacilli plus mixed organisms including cocco- 
bacilli, diplococci, variable commas, streptococci, etc., and. 

Type III; No Gram-positive vaginal bacilli, with disappearance of the variable commas 
and a predominance of cocci of all varieties. 

The Gram-stained smear also serves to exclude gonococcal infections. It is 
routinely followed by culture on chocolate agar. Growths are confirmed hy the 
oxydase test and fermentation subcultures. 

Stained mounts are made and reserved for investigation if flagellates are 
not found in the wet-mount, and for examination while cultures are undergoing 
incubation. Faust ’s'* iron-hematoxylin staining method is used, preceded by 
wet-fixation in Schaudinn’s sublimate solution. 

Until recently, culturing of vaginal discharges for trichomonads has been 
meoiiyenient since a practical medium adequately supporting their growth and 
permitting reproduction in a short period of time has not been available. Nu- 
merous simple media designed for the propagation of routine laboratory stock 
strains (e.g., Cleveland-Collier liver infusion medium,® Boeck and Drbohlav 
liocke egg serum medium®) have not been found sufficiently nutritive for rapid 
cultivation, and consequently have been inadequate as a laboratory diagnostic 
md. A more desirable medium must contain necessary growth factors, be easily 
prepared, and must lie capable of supporting growth and reproduction of flagel- 
lates from a minute inoculum containing very few flagellates. 

Such a medium has been devised for the primary isolation of trichomonads 
Aif?” discharges and has been used in our laboratories for over one year, 

^though some authors have reported that trichomonads have never been found 
made from material diagnosed as ‘^negative” by wet-mount (Stein 
and Cope,^° Bland et al.'^), we have diagnosed seven such ''negative” wet-mounts 
as confirmed “'positive” clinical cases after suitable culture of the material. 

The_ medium, described in a previous communication,’' consists of a 2 :3 
Serum-Ringer’s solution with an equal part of a 1 per cent solution of an enzy- 
jnatic yeast protein hydrolysate (‘‘Prominogen”) containing added agar, carbo- 
lydrates, and liver extract. The following procedure is used : 

A sterile swab carrying a small quantity of the discharge material is placed 
m 10 ml. of P.I.M.-hydrolysate medium’ contained in a plugged 20 by 150 mm. 
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I T HAS been assumed tliat some hormone-producing tumors of the ovary cause 
abnormal uterine bleeding, and it is widely accepted that nonliormone pro- 
ducing tumors may occasionally have the same effect. Since tliere have been few 
adequate attempts to explain the exact relation of these latter tumors to ab- 
normal uterine bleeding, our original olijeetive was to determine the nature of 
this relationship. As will be demonstrated, tliis objective was not attained. In 
fact, it was found that abnormal iDleeding Avas not common, and wlien present 
was, in most instances, due to demonstrable intrauterine pathology, and not to 
the ovarian tumor. 

Literature 

Koucky,” Mayer,^® Lippert,^® Fauvet,® IMoulonguet-Doleris,'^ Marwil,” and 
many others have reported instances of menstrual irregularity as “due” to 
OAmrian tumors (dennoids, Brenner tumors, serous and pseudomucinous cyst- 
adenomas, and ovarian carcinomas) . MeyeF® suggested that abnormal bleeding 
might result from a metabolic upset in the ovary caused bj’" the tumor groAAdh. 
Moulonguet-Doleris postulated that the tumors disturbed the nerve supply of 
the ovary, thus interfering Avith its function and secondarily effecting endome- 
trial changes. 

According to Berkeley, White, and Cook,= ovarian tumors may cause post- 
menopausal bleeding and menstrual abnormalities. Bourne and Williams® agree, 
partieularlj’- insofar as postmenopausal bleeding is concerned. 

Geist^ reported abnormal bleeding in OAmr 40 per cent of 1,096 ovarian 
neoplasms of all types. His explanation A\-as that “complicating local physical 
factors associated Avith uterine displacement and congestion are usually respon- 
sible.” 

Te Linde’” studied the general subject of postmenopausal bleeding; his 
series included 349 patients. He apparently belicA^ed that the bleeding Avas 
caused by benign nonhonnonal tumors in eight. An additional eight malignant 
neoplasms Avere associated AAuth bleeding but there Avas carcinoma in the uterus 
of five of them. 

In a similar study of 406 postmenopausal bleeders, Taylor and ]\'Iillen’® 
noted 23 instances of bleeding associated A\'ith ovarian neoplasms. IIoAVCAmr, 
intrauterine pathology Avas found in all but nine. Pour of the latter Av^ere 
granulosa-eeE tumors, and of the remaining five nonhormonal tumors, the uterus 
Avas not available in at least one. 

In a studj* of the postmenopausal endometrium, Novak and Richardson’® 
concluded that AAuth the exception of ImoAvn hormone-producing ovarian tumors, 
ovarian neoplasms do not affect the endometrium; their occasional association 
Avith endometrial hyperplasia is probably a coincidence. 

Several authors have granted that these tmnors may be associated Avith 
abnormal bleeding, but have suggested that the bleeding Avas due to an unrecog- 
nized granulosa-eell tumor, or possibly a misinterpreted functioning neopla.sm. 

‘Supported in part by a grant from Ciba Pharmaceutical Product.^ Inc. 
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an occasional squamous epithelial cell. A Gram-stained mount of the sediment re%’ealed 
some Gram-positive cocci. A u-et-mount and iron-hematoxjdin stained smear of the 
vaginal discharge were negative for trichomonads. 

An upper urinary tract study revealed normal renal pelves and ureters on both sides. 
Cultures of ureterally catheterized urine revealed Gram-positive cocci in abundance but 
no trichomonads were observed. 

Twelve days later, the patient returned complaining of a vaginal discharge. Hanging- 
drop preparations made at this time were carefull 3 ' examined b 3 ' two independent observ- 
ers and revealed no trichomonads, but swabbings of the vaginal and cervical secretions 
cultured in F.I.M.-H 3 ’drol 3 ’sate medium as described revealed man 3 ^ flagellates following 
incubation at 37.5° C. for fort 3 ’'-eight hours. 

Material obtained from the cervix was plated to Sabouraud 's dextrose agar and 
examination after one week at room temperature revealed numerous pasty, spread 3 ', white, 
sour-smelling colonies closety resembling Monilia. Subcultures and confirmation tests 
(fermentations, differential media, etc.) readity identified the organism as Monilia alhica7is. 

Of interest is the fact that with successful treatment of the mouilial infection, the 
vaginal trichomonad infestation also disappeared, but recurred intermittentl 3 ’’ for a period 
of five months. On three occasions, although no trichomonads were noted in the wet- 
mount, the 3 ’’ were recoverable upon culture of the material. 

Summary 

By usual laboratoiy methods, 51 eases of trichomonad vaginitis in 58 studies 
were diagnosed. The use of a j’east protein hydrolysate-enriched medium per- 
mitted the remaining so-calied ' 'negative'' cases to be culturally diagnosed as 
“positive” Trichomonas vaginalis infestations. A systematic laboratory protocol 
has been outlined, and the use of a cultural method is discussed and advocated 
as an aid in diagnosis. Two typical case reports are presented. 
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the hospital she had spotted for seven days. At operation, a cystadenocarcinoma was 
removed along ■with the uterus. Microscopic preparations of the uterus showed atrophic 
endometrium with an occasional gland and areas of necrosis covered with fibrin and 
infiltrated with inflammatory cells. Pyknotic stromal nuclei and other degenerative 
changes were seen. The bleeding was judged to be due to the intrauterine pathology and 
not to the ovarian tumor. 

Case 4. — The patient was 59 years old and was 18 years postmenopausal. During the 
two months prior to admission she bled a small amount at irregular intervals. A papillaiy 
serous cystadenoma w'as removed with the uterus. The endometrium was atrophic but 
had areas resembling the estrogenic phase of the childbearing period. Such a picture is, 
of course, not unusual in the postmenopausal period (Novak and Eichardson,i5 and Fahlund 
and Broderss). A small fibroid 1.5 cm. in diameter was located just below the endometrium. 
Unfortunately the gross tissue was not available, and judging from multiple sections, the 
block had been cut to include only the edge of the tumor. No probable source for the bleed- 
ing was found in the available sections, and its cause was not determined. 

Premenopausal Group 

This group included 47 patients with ovarian tumors. Eleven (28 per cent) 
of these patients had had abnormally excessive, prolonged, or irregular uterine 
bleeding. The cause was obvious intrauterine pathology in six patients (endo- 
metrial polyps in four; uterine carcinoma in one; submucous fibroid in one). 
The five remaining cases are described. 

Case 5. — A 37-yoar-old woman whose history was much too brief, merely a statement 
that she had had "functional uterine bleeding” prior to surgery. The ovarian tumor was 
a pseudomucinous cystadenoma. A recent corpus luteum was noted. The endometrium 
was secretory. Our information on the patient is too scant to make satisfactory evaluation 
possible. 

Case 6. — The patient was 23 years old. Seven years before, following childbirth, she 
developed pelvic inflammatory disease. Since that time she had had uterine bleeding 
every 10 to 15 days for 7 to 10 days. Microscopic examination revealed a serous cyst- 
adenoma and residues of pelvic infection. The endometrium was in the proliferative 
phase but also showed evidence of chronic infection. The onset of the abnormal bleeding 
immediately following the onset of the pelvic inflammatory disease and the operative 
findings of the residues of the disease would implicate them as the cause of the bleeding. 
Though we know of no satisfactory explanation as to the exact mechanism, it is a knowm 
clinical fact that abnormal uterine bleeding may be found wdth residues of pelvic inflam- 
matory disease. 

Case' 7. — Following a blow to her abdomen twelve years before, a 37-year-old woman 
was operated upon. Some unknown ovarian surgery was performed. No tumor was noted 
but following the operation she bled every 10 to 15 days for 3 to 5 days. The endometrium 
was in the secretory phase, with no pathology noted. The ovarian tumor was a serous 
cystadenoma. The bleeding pre-existed the tumor in this patient. It, therefore, seems 
obvious that the tumor did not cause the bleeding. 

Case S. — The patient was a 37-year-old woman wdiose only menstrual irregularity was 
regular midcyclic spotting for 4 to 5 days during the past year. The ovarian tumor was a 
dermoid. The endometrium was secretory. This apparently represents the not too rare 
phenomenon of midcycle spotting associated with ovulation. To attribute the cj-clic spotting 
to the dermoid hardly seems justified. 

Case 9. — A 24-year-old woman with an ovarian fibromyoma, wdio for the past year 
had menstruated everj^ 21 days instead of her usual 28, -ndth a two-day flow instead of 
five. Midcycle spotting was an occasional occurrence. It was noted on her history that 
the last menstrual period was 26 days previously. The endometrium was in the secretory 
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The latter suggestion is B. Meyer V^; the former, G. van S. Smith's.^" Unless 
we misinterpret them, both Payne,^° and Bourne and Williams® infer that these 
tumors may have unrecognized aljility to produce hormones.' With this in mind, 
Adair and Watts^ investigated the hormone content of ovarian cyst fluids and 
found "no results which warrant conclusions.” 

Material 

Tissues were available from 154 patients with cystic or solid nonhormone- 
producing ovarian tumors. For the purpose of this study it was necessary also 
to have access to the uterine tissues. Since many of these tumors were benign 
and from relatively jmung women, hysterectomy had not always been done; 
consequently, only 74 tumors with aecompan 3 dng uteri were available. Altliough 
this is admittedlj^ a, small group, if the original thesis is true, viz., that ovarian 
tumors may cause irregular uterine bleeding, supporting evidence should appear 
in a series of this size. 

The microscopic sections, gross pathologj^ reports, and the clinical charts 
were studied in detail. The number of each type of tumor is given in the table. 

Table I 


Pseudomucinous c 3 ’’Stadenomas 


9 

With area resembling serous cystadenoma 

2 


With accompanying fibroma 

1 


With Brenner tumor 

1 


Serous cystadenomas 


IS 

With accompanying fibroma 

1 


Serous cystomas 


5 

With accompanj’ing dermoid 

1 


Dermoids 


17 

Fibroma and fibroadenoma 


7 

Carcinoma 


18 


Twenty-seven of the tumors were removed from postmenopausal women. 
For the purposes of this study a woman was not considered postmenopausal until 
at least a 3 ^ear had intervened since her last menstrual period. The remaining 
47 were considered to be premenopausal although 32 of them were forty j’-ears 
of age. 

Findings, Postmenopausal Group 

Onljf four of the 27 patients in this group had postmenopausal bleeding. In 
two of these patients the bleeding was obviouslj’' not due to the tumor per se but 
to intrauterine pathology. In the third patient, hemorrhagic areas in a hjqjer- 
plastic endometrium caused bleeding. In the fourth patient, the cause of 
bleeding could not be definitely determined. 

Case 1. — ^Was four years postmenopausal. She had a serous cystadenoma, but her bleed- 
ing was due to superficial areas of hemorrhagic necrosis in hyperplastic endometrium. The 
latter as judged by her history was due to the injudicious administration of estrogens during 
the preceding three years. 

Case 2. — ^Was 15 years postmenopausal and complained of bleeding for two weeks. 
Tissue examination revealed a cystadenocarcinoma with metastases to the myometrium. 
Though serial sections of the small amount of tissue available were searched, no endo- 
metrial involvement was demonstrable. A marked hyperplasia present, with numerous 
hemorrhagic areas was the cause of the bleeding. 

Case 3. — ^Was a 52-year-old woman who had had no bleeding for seven j-ears follow- 
ing dilatation and curettage and radium for functional bleeding. Prior to admission to 
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It, seems like]}" lliat lliese three spceimcns aetuall.y represent instances of 
reawakening of ovarian activity. Indicative evidence of similar occurrences has 
been presented by other workers. Check and navis'* noted secretory endometrium 
in a woman two years postmenopausal, who had had an episode of bleeding, und 
no palpable ovarian tumor. Fahlund and Broders noted tlie presence of a corpus 
luteum in the ovary of a 63-year-old woman who was 25 years postmenopausal. 

Summary and Conclusions 

A possible relation between abnormal uteilne bleeding and nonhormone- 
producing ovarian tumors was investigated. Tissues that included uteri as well 
as the ovarian tumor were available from 74 patients. Abnormal uterine bleed- 
ing was not common and in all but three instances definitely could be attributed, 
to causes other than the ovarian tumor. It seems unlikely that nonhormone- 
producing ovarian tumors, per se, cause abnormal uterine bleeding. 

References 

1. Adair, P. L., and Watts, R. M.; Am. J. Obst. & Gyxkc. 34*. 799, 1937. 

2. Berkeley, G., White, C., and Cook, P.: Diseases of Women, ed. 7, Baltimore, 1942, 

Williams and Wilkins Company. 

3. Bourne, A., and Williams, L.: Recent Advances in Obstetrics and G^maecology, ed. G, 

Philadelphia, 1945, The Blakiston Company. 

4. Cheek, D. B,, and Davis, J. E.: Am. J. Obst. & Gynec. 52: 756, 1946. 

5. Pahlund, G. T. R., and Broders, A. C.: Am. J. Obst. & Gynec. 51: 22, 1946. 

6. Pauvet, E.: Arch. f. Gynak, 159: 585, 1935. 

7. Geist, S. H.: Ovarian Tumors, New York, 1942, Paul B, Hoeber, Inc. 

8. Geist, S. H.: Am. J. Obst. & Gynec. 30: 650, 1935. 

9. Koucky, J. D.; Ann, Sxirg. 81: 821, 1925. 

10. Lippert, W.: Arch. f. Gyniik. 74: 589, 1904-5. 

11. Marwil, T, B., and Beaver, D. C.: Am. J. Obst. & Gynec. 43: 99, 1942. 

12. hlayer. A.: Zentralblatt f. Gjmak. 45: 345, 1921. 

13. Me 3 ’^er, R.: Zentralblatt f. Gjmak. 49: 1662, 1925. 

14. Moulonguet-Doleris, P.: Gynec. et Obst. 9: 493, 1924. 

15. Novak, E., and Richardson, E. H.: Am. J. Obst. & Gynec. 42: 564, 1941. 

16. Payne, P. L.: Am. J. Obst. & Gynec. 54: 762, 1937. 

17. Smith, George van S.; Medical Records and Annals, Houston, Tex., .Julv, 1937, 

18. Taylor, H. C., and Millen, R.: Am. J. Obst. & Gynec. 36: 22, 1938. 

19. Te Linde, R. W.- Wisconsin M. J. 36; 521, 1937. 



Volume S7 
Number S 


OVAEIAN TUMOES AND UTEEINE BLEEDING 


987 


phase. It seems rather questionable that we should classify this as abnormal menstruation. 
One wonders about the accuracy of the history in view of the stated last menstrual 
interval. 


Comment 

In 74 pre- and postmenopausal patients fifteen (20 per cent) had abnormal 
bleeding. In all but three of these patients (Cases 2, 4, and 5) other factors 
than the ovarian tumor were found which could well explain the bleeding. In 
one of the three the history was unsatisfactory, inerelj'’ a statement that the 
patient had “functional uterine bleeding.” 

In this study we were not able to find any relationship between the tumors 
and the endometrial picture. It seems likely that the nonhormonal ovarian neo- 
plasms per se, rarely, if ever, cause abnormal uterine bleeding; furthermore, if 
adequate study of the pertinent material is done anotlier cause will be found 
in almost all instances. 

Additional Data 


The variability in the status of the postmenopausal endometrium was of 
interest. Less than half (44.4 per cent) showed atrophic endometrium — thin 
endometrium with scanty glands and low, inactive-appearing epithelium. Ap- 
proximately a quarter (25.9 per cent) of the endometria had areas of atrophy 
intermingled with areas where the glands were greater in number, well developed 
and vnth high epithelium — areas that resembled the estrogenic phase of a nor- 
mally cyclic uterus. Two other patients (7.4 per cent) had endometria identical 
in all respects to that of the normal proliferative phase. The remaining 22 per 
cent had hyperplastic endometria (excluding the one caused by administered 
estrogen) but only one of them liad been bleeding. 

Thus, according to commonly accepted criteria, over half of these postmeno- 
pausal women had endometria that showed evidence of estrogenic stimulation. 
These findings, of course, are not new. Essentially similar findings have been 
reported by Novak and Richardson, and by Fahlund and Broders. 

In none of these postmenopausal patients was there histologic evidence of 
functional ovarian activity to account for the estrogenic stimulation of the endo- 
metrium. In another patient, excluded from this series, such evidence was 
found. This 46-year-old woman was two years postmenopausal and had had 
uterine bleeding for five months. The original pathologic diagnosis on her 
tissues was serous cystoma. Actually, the cyst was a regressing atretic follicle 
cj^st and for this reason she was excluded from this series. Her endometrium 
was identical to that of the late proliferative phase. Sections of ovarian tissue 
mcluded a completely normal mature follicle in addition to several small atretic 
follicles. In this particular instance, the patient had been judged to be post- 
menopausal because of her history. Actually, judging by the appearance of the 
Ovanes, she had continued to have ovarian activity in spite of the absence of 
menses. 


The findings in this patient cannot be interpreted as support for the theory 
that on rare occasions postmenopausal uterine bleeding may be caused by a 
temporary reawakening of ovarian activity. However, this does occur. "We 
have studied the tissues from three such cases. Bach of the three patients was 
at least two years postmenopausal and complaining of uterine bleeding. In each, 
the ovaries were small, shrunken, inactive, and typical of senile ovaries. In 
each, however, there was a partial^ collapsed cystic structure with a wall com- 
posed of layers of partially or completely luteinized granulosa and theca cells, 
the endometria of these patients were hvperplastie and had superficial areas of 
hemorrhagic 


necrosis. 
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canal at the level of its middle third. The origin, of its upiier extremity could not lie deter- 
mined definitely. Thcie was a piofuse yellowish disclinrge bathing the cervix and vulva. The 
perineum W’as found reddened, excoriated in several points, and tender to the touch. The 
appearance of it gave credence to the patient’s statement that the leueorrhea was of long 
standing. AlHien this strip of membrane was gently touched, .slight bleeding occuned, which 
was easily controlled by piessuie. A piece of tissue, measuiing 1.5 cm. in length was removed 
and fixed in 95 pei cent alcohol foi future study, Gro.ssly, the stiip of tissue appeared paper 
thin, firm, and resembled fetal membiancs. After removal of tins tissue, another small piece 
was still visible irr the cervical canal. At the .second prenatal visit, three daj’.s later, it was 
still present in the upper portion of the cervix. During the following two weelis the patient, 
according to her statement, was passing small bits of tissue in addition to the fluid vaginal 
discharge. At the end of this period the author observed the membranr* in the patient ’s cervix 
for the last time. 
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J'S'- 1.— Microphotograph of tire decidual membrane. This field shows decidual cells 
with their characteristic vesicular nuclei. The mosaic pattern of the polygonal cells, some 
of jvhich contain vacuoles, is well illustrated and so is the presence of some caudate forms. 
Note the large number of polymorphonuclear leucocytes, widely disseminated betw'een the 
decidual cells. A thm-walled blood vessel is seen in the upper third of the picture H and 
E stain, X400. 


The patient complained that on several occasions sire had seen small streaks of blood 
in her vaginal discharge. The bleeding occurred mostly upon exertion, urination, or defeca- 
tion. The spotting of blood ceased at 7% months of her pregnancy. The profuse leueorrhea 
continued tliroughout its entire period, save for the w'eck just preceding the delivery. The 
prenatal course was uneventful in every other respect. The blood pressure readings and 
repeated urinalyses w’ere normal throughout the whole period of gestation. Tire w’eight gain 
and blood count were within normal range. The Kahn test was negative and the patient was 
free from Keisserian infection. Her blood belonged to group A and was Eh negative, with 
no antibodies present. Her husband, fortunately, was Eh negative also. Tire rabbit test 
(Friedman) wns positive for pregnancy. 

On July 29, 1947, one w'eek before term, the patient was admitted to the Mount Sinai 
Hospital in active labor. After a first stage of six and one-half hours and second stage of 



SHEDDING- OF DECIDUA DURING UTERINE PREGNANCY 
AND ITS CLINICAL SIGNIFICANCE 


Mary Spr-ack, M.S., M.D., Chicago, III.. 

(From the Ohstetrie Departments of ALount Sinai Hospital and The Chicago Medical School) 


D uring pregnancy the uterine mucosa undergoes characteristic changes 
which are Imown as decidual reaction. At one time, the decidual trans- 
fonnation was considered the histologic characteristic of the endometrium alone. 
AYith the accumulated Imowledge it was learned that decidual tissue may be 
found not only in the endometrium but in the ceiwix also. Bayer^ is being 
credited udth the first (1885) demonstration of decidual tissue in the cervix. 
A number of publications appeared in the literature since then. Some authors 
described localized elevations or nodules upon the portio vaginalis uteri. Others 
saw this tissue within the cervical canal or at the external os, appearing as 
polyps or tumorlike structures. Still others found decidual cells in the cervical 
erosions. Most of the writers considered their findings unusually rare. While 
in some cases the occurrence of decidual tissue in the uterine cervix may have 
only an academic interest, in others it is associated with a sjTnptomatology which 
might confuse the diagnosis and alter the prognosis of the pregnancy, unless the 
true nature of the lesion be recognized. The present author’s case, which differed 
essentially from others, emphasizes this point clearly. The tissue in question, 
found in the cervical canal of an early pregnancy, resembled grossly fetal mem- 
branes. This finding aroused fear for the pregnancy itself and raised the ques- 
tion of proper treatment. To emphasize the diagnostic pitfalls and their avoid- 
ance is the purpose of this report and its justification. 


On Jan. 16, 1947, Mrs. ^1. L., a 31-year-old n-liite ■woman presented herself with a history 
of amenorrhea of ten weeks’ duration. Her last menstrual period occurred on Oct. 28, 1946. 
She complained of a profuse vaginal discharge of long duration, which became especially 
aggravated during this period of amenorrhea. The discharge was very annoying and irritat- 
ing, causing ra'u-ness and soreness of the perineum. 

Her past history revealed a number of childhood diseases. Diphtheria, whooping cough, 
measles, and mumps were among those she could remember. Her menses began at the age of 
1- years. The periods occurred regularly; the flow, moderate in amount, lasted four to five 
*^nys. There was no history of dysmenorrhea, clots, or other abnormalities. Her past obstetric 
history revealed that in 1943, after a protracted labor, the patient was delivered of a living 
child by a midforceps operation. The recovery from the delivery was uneventful. However, 
the patient dates the onset of the vaginal discharge from the birth of her child. Her family 
nstory was negative and irrelevant to the present condition. 


The general physical examination of this well-nourished woman was essentially negative 
except for a systolic murmur at the apex of the heart. A slight contraction of the transverse 
diameter of the outlet, which measured 9 cm., was the only deviation from normalcy 'in the 
pelvic measurements. The pelvic examination disclosed a soft, movable, anteverted uterus, 
enlarged to the size of about 10 weeks’ gestation. The adnexa were not palpable. The cervix 
"as inflamed and badly eroded. A grayish-white membrane was visible within the cervical 
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ono hour, fifty-four minutes, the patient was delivered by low forceps of a normal living ehild 
in good condition. The placenta was delivered by early expression after a third stage of 
four minutes; the loss of blood was estimated at 200 c.c. Careful in.spcction revealed no 
abnormalities in the placenta or membranes, which were of usual thichness and .smoothness. 
The puerperium ran an uneventful course, the lochia appeared normal and contained no 
unusual tissues. There was no morbidity, according to the accepted standards, the higlicst 
temperature being 100.2° P. on the evening of the date of delivery. The uterus was involuting 
satisfactorily. Postnatal examination, at two months post partiun, revealed an intlamcd and 
eroded cervix and a well-involuted uterus. The adnexa were not palpable. The vaginal dis- 
charge, although diminished in quantity, was profuse still. The pelvic floor was found mod- 
erately relaxed and the perineum excoriated still in a few areas. 

Microscopic Sixidy of the Specimen . — The major portion of the section consists of decid- 
ual cells. These are large, polj'gonal cells, which vary widely in size. Besides the polygonal, 
spindle-shaped and caudate forms are seen. The cytoplasm is finely granular and displays 
vacuoles frequently. The -nucleus is vesicular, large, cxcentrically located and contains coarse 
granules. Occasionally two nuclei were found in one cell. In some fields the typical mosaic 
pattern can be observed (Fig. 1), in others edema can be detected. Polymorphonuclear leu- 
cocytes are widely disseminated between the decidual cells, in some areas crowding them out 
.completely. In several areas foci of polymorphonuclear leucocytes predominate the field, where 
they are present almost to the exclusion of any other tissue (Fig. 2). The whole specimen 
is richly supplied with thin-walled blood vessels of various diameters. There is one large area 
of necrosis where only shadows of decidual cells can be recognized and few blood vessels 
detected. Even here leucocytes can be found in largo numbers and well stained (Fig. 3). It 
should be emphasized that the inflammatory infiltration is a striking feature of the micro- 
scopic picture. 


Biscussiou 

Decidual reaction in the cervix during pregnancy is not nearly as rare as 
was formerly believed. Decidual or decidua-like cells were repeatedly seen in 
the cervical stroma by several observers under normal and abnormal conditions 
(Hofbauer,® Novak, Kramann’^®). That decidual reaction to a limited degree 
does normally occur in the cervical mucosa is accepted by Greenliill in DeLee- 
GreenhillV “Principles and Practice of Obstetrics.” Stander,-® too, mentions 
the rare occurrence of isolated decidual cells undeimeath the cervical epithelium. 
Since Bayer’s^ publication in 1885, a number of articles were added to the 
litei’ature. Most of the authors described tumorlike formations within the 
cervical canal or upon the portio vaginalis. Frequently decidual tissue was 
found in association udth cervical erosions and polyps. ' LynclP^ in 1913 col- 
lected from the literature twenty-two cases of localized decidual growths in the 
cervix and added one of his own. Wilier, in 1935, assembled seventeen eases 
of decidual cervical polyps, two of his cases being included in the series. The 
last decade brought a number of papers upon this subject. Thus, cases Avere 
reported by Ostrcil,^^ v. Latzka,” Willer,^^ Gobel,® Krainann,^“ Henne.ssy,® IClein 
and Domeier,® and Haas.® When decidual tissue, Avell localized and circum- 
scribed, is found either upon the portio or Avithin the tAvo loAver thirds of the 
cervical canal it can be classified as ectopic decidua, since its origin from the 
endometrium can be positively excluded. On the other hand, eon,siderable more 
difficulty is encountered AAdien the structure is located in the vicinity of the 
isthmus. To trace the origin of a tissue in this location is neither easy nor 
feasible. In the present author’s case, the loAver edge of the membrane Avas seen 
in the middle of the cervical canal. After 1.5 cm. of this tissue had been re- 
moved, some more of it Avas visible at a higher level. Further exploration was 
omitted for fear of producing hemorrhage difficult to control here, or of en- 
dangering the pregnancy. The tissue itself did not contain glands or surface 
epithelium, the presence of Avhich could have helped in the differential diagnosis. 
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Fig. 2. — ^Another area of same specimen. This field shows foci of leucocytic infiltrations. Only 
an occasional decidual cell can be detected here and there. H and E stain, X400. 



area of necrosis, same specimen. The tissue here appears pale and pool ly 
•iecidual cells lost their sharp outline, and they are difficult to recognize, 

8? them are seen. The leucocytes are numerous even here and have retained to a 
siaerable degree their staining properties. H and B stain, X180. 
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during pregnancy, are also known. Once Ike pathology of the lesion is undei- 
stood, the problem of treatment becomes simplified. In most cases, the vaginal 
bleeding is mild and should cause no concern to the attending physician. How- 
ever, should it be profuse, it can be controlled by pressure or excision or cauter- 
ization of the lesion, the pregnancy being left undisturbed. In those cases winch 
had been subjected to biopsy, the healing was prompt and complete. A partial 
excision of the growth for purposes of study, strangely enough, caused perma- 
nent cessation of bleeding for the remainder of the pregnancy (SarnueP®). _An 
interesting point for speculation is the mechanism of bleeding in cases of ceiwical 
decidua. The mere presence of decidual cells, per se, cannot be tlie cause of it. 
The great vascularity of the lesion and the tendency to necrosis may furni,sh a 
plausible explanation. The removal of friable and necrotic tissue and its sub- 
stitution by a healthy scar may be a satisfactory explanation for the observation 
that even biopsies have been able to check the bleeding ]3ermanently. 

As mentioned already in the case presented here, the tissue, the lower end 
of which was found in the middle third of the cervical canal, resembled grossly 
a strip of fetal membranes. In this location, a membranous structure whose 
upper pole is ill defined can be confused easily with parts of the ovum itself. 
Its presence here may lead to an erroneous assumption that an abortion is in 
progress, though pains maj^ be absent. An error like that may be costly to the 
pregnancy, if one interferes before the microscopic study has been completed. 
In the author’s case, no such action was contemplated because the bleeding had 
been slight, and the time element was of no great moment. Should a similar 
macroscopic picture be associated with a more copious bleeding, then the temp- 
tation to interfere may be great. Even when the extruded tissue is loiomi to 
be decidua, another stumlDling block may be encountered, unless one is aware 
of such eases. It is generally accepted that extrauterine pregnancy is accom- 
panied often, although not always, by decidual reaction in the endometrium. 
The passage of a decidual membrane may not only suggest this diagnosis but 
also the death of the embryo. A complete history, a careful pelvic examination, 
the proper interpretation of the Asehheim-Zondek test or any of its modifications, 
and a discerning evaluation of the sjnnptomatology vfil] be rewarded, in most 
cases, by a correct diagnosis. 

What should the management of such cases be after the diagnosis has been 
made? In the author’s belief, no special treatment is indicated, save for the 
control of bleeding, if present. This patient was not confined to bed and no 
special medication was given. At no time, since the nature of the tissue became 
Imown, was the pregnancy considered in danger. The patient was allowed her 
usual activities and continuation of her household duties. Sexual intercourse, 
however, was interdicted for fear of contact bleeding. 

In conclusion, it can be said that if the source of every bleeding in preg- 
nancy be determined, and if the histologic character of every tissue expelled be 
investigated, then some operative deliveries could be avoided on one hand and 
some pregnancies salvaged on the other. An accurate diagnosis and Imowledge 
of the underljdng pathology are essential for the intelligent management of such 

cases and indispensable for the acceptance of the old adage, Prim-iim non 

nocere! 
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Histologically, the tissue was identical with the picture seen in the compact 
layer of decidua vera. Since tlie mucosa of the isthmus is considered as nor- 
mally undergoing decidual reaction in pregnancy, decidual tissue in its close 
vicinity is difficult to classify’- as ectopic with certainty, unless the whole uterus 
is available for gross and microscopic study. The present author will refrain 
from positively identifying the decidua of her case as ectopic, although it may 
well be that. In the case presented here, the source of the decidua, interesting 
though it might be, is irrelevant to its clinical importance. 

Normally, the endometrium undergoes decidual transformation during preg- 
nancy, and quite naturally this phenomenon was ascribed to the action of the 
gestational hormones. Outside of pregnancy, decidual reaction of the stroma 
of the endometrium was observed at times, in cases of poljmystic ovaries (v. 
Latzka^^), of corpus luteum cysts (KramaniU®), in luteomas (Novak^®), and in 
the premenstrual endometrium in which a decidualike appearance was described 
(Novak, Curtis,^ Eeinhart/® and others), ergo in conditions in which the 
secretion of corpus luteum hormone is augmented. I'rom the results of his 
experiments on guinea pigs, Loeb^- in 1908 postulated that the corpus luteiun 
secretes a substance necessary for development of deciduomas in the animal’s 
uterus, which underwent mechanical stimulation. His views have received wide 
acceptance and were, subsequently, corroborated by other workers in different 
species. Nelson and Pfiffner^® were among the first few to produce experi- 
mentally deciduomas in spa 3 ’’ed rats In’" injections of extracts of the corpus 
luteum, which preceded and followed the mechanical irritation of the uteri. 
Since then, a number of investigators produced deciduomas in various species 
by using the progestational hormones in one or another form. These experi- 
mental data adduced presumptive support for the clinical chain of evidence 
wliich implicates the corpus luteum hormone in the process of decidual formation 
in man. 

Ectopic decidua, by analogy, is also considered a product of corpus luteum 
hormone stimulation but of nonendometrial tissue. Since ectopic decidua is not 
a regular finding in every pregnancj’’, some other factor besides hormonal, must 
be present for this reaction to occur. Many theories, into discussion of which 
the author does not intend to enter here, were propagated bj’- various investiga- 
tors, ^ The theory of K. Mej^er^^ that the inflammation, so often accompanying 
ectopic decidua anj’-where in the body, is the sensitizing agent that prepares the 
susceptible tissues for hormonal response, is of great interest. It seems that 
■this point of view has found corroboration in the histologic picture of many 
eases of ectopic cervical decidua. In most cases, leucocytic and lymphocytic 
infiltrations were observed with frequency, almost regularity. In the case pre- 
sented here, foci of polj^morphonuelear leucocjffes were a prominent feature of 
the histologic picture. Even grossly, the cervix appeared inflamed, badly eroded, 
and exuding a profuse, mucopurulent discharge. 

The importance of localized decidual growths, found in the cervix, whether 
ectopic or not, does not lie in their rarity, but in the fact that their presence 
might be confused with other, more serious, lesions of the cervix. liVlien located 
upon the portio or within the cervical canal, these lesions have been mistaken 
for cancer, tuberculous ulcer, or sj^philis. Hinsehnann’^ himself failed to make . 
n correct differential diagnosis even with the aid of the colposcope. Careful 
microscopic studies have been necessaiy before a correct diagnosis was made in 
ms case. Another point of practical importance is that decidual formations in 
the cervix may be associated with vaginal bleeding. This bleeding is usually 
mild but maj'' be profuse and maj’’ lead to a faulty diagnosis of placenta previa, 
^uch mistakes have known to occur (Klein and Domeier®) and can be prevented 
by a careful pelvic examination and especially* by the use of the vaginal speculinn. 
Cases of bleeding from cervical erosions and poly^ps, undergoing decidual I’caction 



A STUDY OF 145 CONSECUTIVE TWIN PREGNANCIES 

W. D. Hawker, and j\Ii5lvin Allen, ]\LD., St. Louis, Mo. 

(From the Department of Ohstetrics and Gynecology, Washington University 

School of Medicine) 

T his paper represents a study of 145 consecutive sets of twins delivered in 
tlie twelve-year period from 1935 to 1947 at the St. Louis City Hospital. 
During this time there were 15,878 deliveries. The incidence of twinning was 
0.91 per cent, or about 1 in 103 deliveries. All of the mothers were white. 
Das,^ in his demographic study of twins, showed the incidence among the 
whites in the United States to be about 1 in 88. This figure is paralleled bj^ 
Guttmacher,- Gernez and Ornez,'' Potter and Crunden* and Silbenthal.*'’’ 

Many investigators have already reported the frequency of multiple preg- 
nancy among the multiparas. Only 20 per cent of the twin deliveries in our 
series occurred among primiparous women. There were 19 sets of identical 
twins delivered in this study, an incidence of 13.1 per cent. Fraternal 
twins numbered 126 sets, or 86.9 per cent. Guttmacher- noted in his study 
an incidence of fraternal twins of 93.3 per cent. One hundred fifty, or 51 per 
cent of the newborn were female. Both sexes were represented in 52 sets, or 
35.8 per cent. The sex ratio varied but slightly from the normal expectation. 

Prenatal clinics Avere attended by a minority of the mothers. The burden 
of multiple pregnancy definitely increased the incidence of toxemia. Twenty- 
nine and six-tenths per cent of the pregnancies were complicated by a tox- 
emia. Of these 43 cases of toxemia, there were four eases of eclampsia. Poly- 
hydramnios was noted in six of the pregnancies. 

The diagnosis of twin pregnancy depends largely upon the size of the 
babies. The average weight of the twins in this study was 2,420 Gm., with the 
largest set haAdng a combined weight of 8,060 Gm., or 17 pounds, 12 ounces. 
Park® recently reported a set of twins whose combined birth weight was 19 
pounds, 2 ounces. 

Other factors, such as obesity, the stage of labor, and the duration of the 
pregnancy, play an important role in the facility of diagnosis. The diagnosis is 
not simple, but Avhen suspected can be confirmed by the use of the x-ray. In 
this series, most of the mothers entered the hospital in active labor. The 
weights of the babies Avere fairly equally distributed in three groups. The 
greatest accuracy in diagnosis Avas noted in those groups Avhere at least one 
or both of the babies Aveighed over 2,500 Gm. The poorest diagnostic ability 
Avas demonstrated in the group AA^here both babies Aveighed less than 2,500 
Gm. each. Table I classifies this series according to birth Aveight and accu- 
racy of diagnosis. 

All but tAVO of the deliveries in our study fell in the four common groups 
of presentation. The incidence of the presentations Avas roughly identical 
Avith the figures usually found by other authors. Table II compares the 
presentations in this group Avith that of Leonhardt." 

Concern about delivery is due chiefly to the delay incident to uterine 
inertia, and to a complication knoAAm as collision ; the latter is exceptionally 
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corrected premature fetal mortality rate was 26.6 per cent, and the corrected 
full-tenn fetal mortality rate was 3.2 per cent. This represents a definite in- 
crease in the mortality rate for twins as compared to the general obstetric 
seiwice Avhere the full-term mortality rate was onlj' 1.21 per cent. Table 111 
presents infant mortality and maturity comparisons. 

Operative interference was noted to have a corrected mortality rate of 
10 per cent. Though this is high, the poliej'' of teaching the technique of ver- 
sions utilizing the second twin should not be abandoned, for the corrected 
death rate for that procedure was only 3.47 per cent. The high fo7'ce]).s death 
rate was due mainly to difficult forceps rotations. Table IV illustrates the 

Tabi.e IV. Infant IiIouTAT.iTY and Opf.rative Interferf.nce 


OPERATION 

CASES 

MACERATED 

STILLBORN 

STILI.- 

BORN 

NEO- 

NATAL 

DEATH 

rOSTNEO- 

NATAL 

DEATH 

TOTAL 

DEATHS 

CORRECTED 

DEATH 

BATE 

PER CENT 

Versions and extractions 

2n 

1 

1 

1 

1 

4 

3.4 

Eorceps and episiotoniies 

21 

2 

0 

4 

2 

8 

19.0 

Total 

50 

3 

1 

0 

.3 

12 

10.0 


mortality rates in those eases in which operative intei'ference was noted. 

Among the complications of delivery, the cord was wrapped around the 
neck of the infant in nine cases. Three prolapsed cords were noted. 

The incidence of postpartum hemorrhage was definitely high in this 
study. Excess blood loss (more than 500 c.c.) occurred in thirteen eases. 
Hemorrhage caused the one maternal death for an incidence of 0.68 per cent, 
or 68 per 10,000. Hirst® and others have pointed out that in twin pregnancies, 
maternal, neonatal, and stillbirth rates are roughly increased three times over 
those for single births. In one instance it was necessaiy to pack the uterus. 
In three cases of retained placenta, manual removal Avas neeessaiy. The 
tendency toward postpartum hemorrhage is explained on the basis of uterine 
atony resulting from overdistention by the multiple pregnancy. 

Perineal tears were infrequent. There were five first-degree, and seven 
second-degree tears. There Avere no third-degree teai's. One cerA'ical lacei’ii- 
tion requiring suture Avas eneountei’ed. 

Placental malformations Avere particularly high. There Avere tAvo cireum- 
vallate placentas and one velamentous insertion of the cord. There Avere three 
eases of marginal placenta previa, an incidence of 2.1 per cejit. There Avas 
only one premature separation of the plaeenta. The increase in the size of the 
placenta probably accounts for the increase in the incidence of loAV-lying 
placentas. 

Five fetal monstrosities Avere encountered. 

Summary 

1 . A series of 145 consecutive tAAun deliveries at the St. Louis City Hospi- 
tal occurring during the last tAvelve years Avas analyzed. 

2. The incidence of tAvnming Avas about 1 in 103 deliveries. 

3. In 80 per cent the mothers Avere multiparas. 

4. The incidence of identical tAA'^inning Avas 13.1 per cent. 

5. A toxemia complicated the pregnancy in 29.6 per cent. 

6. The diagnosis of multiple pregnancy Avas not easy, especially Avhen both 
babies Aveighed less than 2,500 Gm. 

7. The presentations varied but little from those presented in the liter- 
ature. 
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rare and was not encountered in this studj’-. The fetal membranes of the sec- 
ond child nsnally appear at the cervix after the first child is born, and rupture 
soon follows. The delivery of the second child occurs within a short time of 
the delivery of the first. In the group under study, 90, or 62.7 per cent, of the 
second babies delivered within the first 15 minutes, and 123, or 84 per cent, 
were born within 30 minutes of the first baby ; 98.6 per cent delivered within 
one hour. In only six cases did the bh*th of the second child occur over an 
hour after the first. The longest time interval between any two babies was 
two hours and fifty-three minutes. 

Operative interference was frequent in this series. In delivery of the 
second child, 29 (20 per cent) versions and extractions were performed. 
There were 21 forceps and episiotomies and one manual rotation of an occiput 
posterior. Forceps rotation was done in four cases. 

Table I. Diagnosis and Birth Weight 



BIRTH WEIGHT 

CASES 

PER CENT 

NOT PER cent 

DIAGNOSED DIAGNOSED DIAGNOSED 


Both over 2,500 Gm. 

56 

38 



62.5 


Only one over 2,500 Gm. 

40 

27.5 



45.0 


Both under 2,500 Gm. 

49 

33.9 

mwM 


36.8 


Total 

145 

100 

71 

74 

49.0 



Table II. 

Presentation 









LEONHARDT ’S 


PRESENTATION 

CASES 


INCIDENCE 


INCIDENCE 


Vertex-vertex 

73 


49.9 


38.5 


Vertex-breech 

38 


26.1 


21.2 


Breech-vertex 

20 


13.8 


14.4 


Breech-breech 

12 


8.2 


10.8 


Breech-transverse 

1 


0.7 


4.3 


Transverse-vertex 

1 


0.7 


0.8 


Total 

145 


100.0 


90.0 


Table III. Infant Mortality and Maturity 


maturity 

cases 

MACERATED 

STILLBORN 

STILL- 

BORN 

NEONATAL 

DEATH 

POST- 

NEONATAL 

DEATH 

TOTAL 

DEATHS 

CORRECTED 

DEATH 

RATES 
PER CENT 

I'ull-term 

155 

0 

7 

5 

3 

15 

3.2 

Premature 

135 

3 

5 

36 

5 

49 

26.6 

. Totals 

290 

3 

12 

41 

8 

64 

14.1 


In the correction of the full-term mortality rates, elimination depends 
upon the presence of the following conditions : 

1. Macerated stillbirtlis 

2. Stillbirths in -whicli fetal heart was not heard prior to labor 

3. Postneonatal deaths (after two weeks) 

4. Syphilis 

In the correction of premature fetal mortality rates, the birth weight of 
1>500 Gm. was arbitrarily chosen as the weight of viability. 

Of the 148 sets of twins there were 135 premature and 155 full-term in- 
iants delivered. There were 15 full-term and 49 premature deaths. The 





OBSERVATIONS IN BEHAVIOR OF PRESENTATION AND RESULTS 
WITH EXTERNAL VERSION IN 190 BREECH OASES- 

Paige E. Thornhill, M.D., Norfolk, Va, 

T his paper will give evidence that 98.4 per cent of spontaneous changes 
in presentation occur before the thirty-fourth week of pregnancy, that 
the period between the thirty-second and thirty-fourth weeks is the best time 
for correcting faulty presentations, and that, for breech delivery, it is the 
footling type that is most hazardous. 

The Kings Daughters lllaternity Center in Norfolk, from Avhich eighty- 
eight of these eases are taken, is an out-patient clinic, from which abnormal 
eases are referred to a hospital, and noi'mal eases are delivered at home by 
senior students. The effort to avoid taking complicated cases for home de- 
liveiy sharpens attention on prenatal diagnosis. From about the thirtieth 
week, patients are placed on the table at every visit, and presentation and 
position are recorded. Each is cheeked at least once by a consultant, and 
oftener when an abnormality is found. When we are in doubt about presenta- 
tion, or disagree, x-ray films are ordered. Among these eighty-eight breech 
cases personally checked, only five were x-rayed. 

That the diagnosis of presentation without x-ray maj^ be erroneous is 
acknowledged. To cheek on this point one thousand clinic charts were per- 
sonally examined, to see how the recorded prenatal diagnosis checked with 
the recorded presentation at delivery. These charts were unselected, except 
that each had to show the record of at least four prenatal examinations, and 
the record of presentation as delivered. They did not include the charts of 
known breech cases separately considered. Three incoi’reet diagnoses were 
found; three times I diagnosed “vertex,” when it proved to be a breech. A 
fourth unexpected breech had not been checked by a consultant. So the per- 
centage of error appeared reasonably satisfactory. 

In the same one thousand charts, the instances of spontaneous change in 
presentation after the thirty-second week were also counted, with the follow- 
ing results : 

32nd to 34tli week 10 
Breecli to vertex, or vertex to breech 34th to 3Gtli week 2 

36th to 40th week 2 
32nd to 34th week 0 
Transverse to upright 34th to 36th week 1 

3Gth to 40th week 2 

Only seven changed after the thirty-fourth week, less than 1 per cent. 

♦Read at the Tenth Annual Meeting of the South Atlantic Association of Obstetricians 
and Gynecologists, Augusta, Ga., Feb. 12 to 14, 1948. 
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8. Eighty-four per cent of the second infants were delivered within thirty 
minutes of the first. 

9. Postpartum hemorrhage was encountered in 8.9 per cent of the de- 
liveries and caused the single maternal death for a rate of 68 per 10,000. 

10. The maternal, full-term, and premature mortality rates were elevated to 
about three times that of single pregnancies. 

11. Operative interference, especially in the delivery of the second child, 
should not be abandoned. 

12. Placenta previa occurs more frequently in multiple pregnancy. 
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legs on upturned tliiglis coiistitute an effectual .s]jlint to the entire body, so 
the flexion necessary for turning cannot be obtained. 

But, fortunately, this is tlie type of breech that is least troul}lesome, and 
least dangerous. The ease with which a frank breech often delivers may give 
a false sense of security about breech deliveries in general. The baby sits 
squarely over the cervix, the buttocks making an effectual stopper against 
cord prolapse, while the cervix is sufficiently dilated b}’’ the combined di- 
ameters of the baby’s pelvis and thighs. J wish to emphasize the importance 
of these combined diameters, for complete cervical dilatation. Birth may be 
entirely spontaneous. 

Now let us consider the group successful!}^ turned : 

Versiok Successful ik 160 of 190 Cases, on S4 Per Cent 


When done 


30tli to 32nd week 
32nd to 36th week 
36th to 40th week 


Required a second turning 19 

Required a tliird turning o 

Required a fourth turning 0 

Resulted in spontaneous vertex delivery 
Forceps delivery 

Podalic version for prolapsed cord 
Cesarean section 


119 

34 (4 were turned during 

labor) 

160 


1.33 

19 

1 


160 

Complications: 

Persistent occipitoposterior 8 

Face or brow presentation 0 

Prolapsed cord 1 

Other cord complications 0 

Premature separation of placenta 0 

Labor induced by version 0 

Weight of babies: 

Over nine pounds 27 

Between eight and nine pounds 40 

Less than five pounds 1 

Babies delivered as vertex and lost 3 

1. Mother chronic nephritic; 9% pound baby; difficulty in 
extracting shoulders; death from birth injury. 

2. Died 40 hours before delivery; intrauterine Cl. Welchii in- 
fection; mother survived; reported in 1945. 

3. Macerated; fetal heartbeat absent from one week prior to 
a single version. 

Infant mortality: 

In 190 cases, four, or 2 per cent. 

If corrected by omitting cases 2 and 3 above, the rate would 
be 1 per cent. 

Maternal mortality 0 


In counting spontaneous deliveries, episiotomies were not considered as 
operative interference. A forceps delivery means some degree of dystocia. 

Attention is called to the absence of cord complications. It is our belief 
that, in doing an external version, one is avoiding cord complications, rather 
than inviting it, because we are substituting a single pole, the head, for a 
double pole, the feet. Surely, the double pole is the more liable to entangle- 
ments. 

Gentleness in manipulation is believed to aecoimt for the absence of pla- 
cental disturbance and induction of labor. Strenuous effort is unwise and 
unnecessary. Anesthesia is dangerous. 
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111 oiir breech group of 190 cases, the percentage of change alter the 
thirty-fourth week was found to be higher, for no apparent cause : 

35th week 5 
Vertex to breech 36th week 4 

37th week 1 
3Sth week 2 


12 

So the combined groups, totaling 1,190 cases, showed that only 19 spon- 
taneously changed presentation after the thirty-fourth week, which is 1.6 
per cent. This corresponds closely to the findings of "Weisman^ who followed 
100 unseleeted cases by x-ray. 

If spontaneous change mainly ceases at the thirty-fourth week, the pre- 
ceding fortnight should be the optimum time for correcting faults. SiegeP 
gives the thirty-second to the thirty-sixth week as the best time for external 
version. 

Unlike presentation, position changes frequently, right up to term. 

In analyzing the breech group, we counted as a breech every case found 
in breech presentation after the thirty-second week, omitting multiple preg- 
nancies. The series includes the fifty-eight cases reported to the Virginia 
State Society in 1935. 

In general, it is our policy to try to correct all faulty presentations bj^- the 
thirty-fourth week of pregnancy. Before the thirty-second week, our ex- 
perience indicates that spontaneous change is so common that interference is 
impracticable. Within this two-week period, thirty-two to thirty-four weeks, 
the baby appears small enough to be turned with fair ease, yet large enough 
to maintain its presentation when turned. 

The technique of external version is extremety simple. When presentation 
and position have been definitely determined, with aid of x-ray when there is 
doubt, the most important requisite is gentleness. Abdominal muscles must 
be relaxed. Then slight but steady pressure applied to the poles in the right 
direction carries the buttocks upward and the head forward and downward in 
increased flexion. 

Before taking up the 160 successfully turned, let us note a few things 
about the 30 that were not turned : 

Breech Cases That Were Not Turned 


Correctly diagnosed, external version tried and failed 25 

Wrongly diagnosed, and no version attempted 5 

Footlings 2 

Proved to be Pull breech 3 

Prank breecli 16 

Type unrecorded 9 


30 

Of this last 9, the records show tliat one was a cesarean, 8 were 
spontaneous except for episiotomies, and all babies lived. So, 
for reasons given later, it seems fair to assume that most of 
them were of frank type. At any rate, the predominance of 
frank breeches among the cases where external version failed, 
was pronounced. 

Longest labor, 27 hours. Prank breech, 10 pound baby. > 

Infant mortality, one. Pull breech decomposed, 9% pound baby; 
probably a section should have been done for disproportion. 

. '• That the frank breech is definitely the most difiieult to turn, is in accord 
^vith the findings of Ryder,^ Siegel and McNally," and Watson.^ The extended 
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In labor, the lootling is far more hazardous than the other types; for it. 
we recommend the early use of a large dilating bag, as a safety measure. 

The frank and full breech types are most safely delivered by conservative 
management, simple episiotomy and assistance to shoulders and head after the 
baby is half born. 

In every ease coming to delivery as a breech, x-ray determination of the 
exact type is highly important. The type of breech, as well as the relative 
size, must be known at the onset of labor, for safe management. 
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In further reference to the delivery of breech cases, it is my belief that 
90 per cent of the difficulties with breech births in general occur with foot- 
lings, either as primary footlings, or because another type was converted 
into a footling by operative means, AVith no disiiroportion, serious trouble 
threatens from one of two things, prolapse of the cord, or incomplete dilata- 
tion of the cervix. Both are major complications. 

AVhen a foot or leg is below the buttocks at the onset of labor, the irregu- 
lar shape and small size of the presenting part causes early rupture of mem- 
branes, and allows space for the cord to work down; the cervix has such an 
irregular cork, or stoiiper, that the cord can easily prolapse; and cervical 
dilatation proves insufficient, because the baby’s pelvis and thighs came 
through it separately. 

In my oiDinion, this is a clear indication for a dilating bag. If, when the 
cervix is open 2 to 3 cm., a No. 6 Voorhees bag is introduced, it will hold back 
both cord and legs until dilatation is sufficient for quick and safe delivery. 
Nothing smaller than a No. 6 bag should be used. Effort is made to keep mem- 
branes intact, a two-pound weight is attached, and Demerol and scopolamin 
are given freely. Kosmak^ and Irving and Goethals® employ bags for 
"selected” eases of breech labor, but they do not specify for which particular 
type. 

For the same reason, when one brings down the legs of a full or frank 
breech, a comx)aratively safe type is converted into a dangerous type, AVe 
need to be more cautious about decomposing to speed delivery, as pointed out 
by Gordon, Gaiiick, and Oginz,'^ AA^are, AVinn, and Schelin,® Bill,® Hansen,^® 
and Guyer and Heaton,^^ Gordon, in a study of three thousand breech de- 
liveries, demonstrated that interference with normal mechanism, and rapid 
extraction, is the real cause for fatal outcome in many cases. I confess I 
am not able to tell, always, whether a cervix is completely dilated and paralyzed, 
or not. Trouble with the cervix has been encountered, when dilatation was 
thought to be absolutely complete. Goethals,^® who, with Irving, advocated 
decomposition at full cervical dilatation, reported a fetal mortality of 5 per 
cent. 

AVe need to think, and consider very carefully, before proceeding with 
decomposition. Fearing disproportion, in spite of negative x-ray evidence, we 
develop impatience and an urge to -do something. But unless the baby or mother 
shows distress, it appears safer to allow more than the traditional two hours in 
second-stage labor, relie^dng pain by analgesics, and giving supportive intra- 
venous treatment as indicated. AVe need to think more about the advantage of 
those upturned thighs in the mechanism of laboi’. The advantage is real. 

Summary 

One thousand unselected charts and the records of one hundred ninety 
breech cases indicate that in 98 i^er cent of cases the fetus has assumed its 
final presentation by the thirty-fourth week of pregnancy. 

External version is a safe and easy maneuver. 

The optimum time for version is between the thirty-second and thirty- 
fourth weeks. 

In a series of 190 breech cases, version was successful in 84 per cent, with 
an uiicorreeted fetal mortality of 2 per cent. 

Failures were mostly due to the extended legs of the frank breech. 
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Fig. 1. — X-ray at 17 -weeks' establishing early diagnosis ol quadruplets. The long bones and 

spines are more visible than the skulls. 


Summary 

1. Quadruplet pregnancy occurs about once in 550,000 pregnancies. 

2. Tliis case reported was correctly diagnosed at appro.ximately 17 weelis of gestation, 
by a combination of clinical and x-ray findings, apparently the earliest diagnosis on record. 

3. Delivery of small, premature infants of a multiple pregnancy can usually be ac- 
complished through the pelvic canal. Uterine inertia and cervical dystocia from postoperative 
scar tissue necessitated delivery by cesarean section in this case, apparently the second on 
record. 



QUADEUPLET PEEGNANOY: DIAGNOSIS AT SEVENTEEN WEEKS 

OF GESTATION- 

J. Wiley Hartman, Jr., M.D., Franic Feightner, M.D., and Paul Titus, M.D. 

(From the Latrohe General Hospital, Latrohe, Pa., and the John C. Oliver Memorial Fesearch 

Foundation, St. Margaret Memorial Hospital) 

HIS instance of quadruplet pregnane)'- merits repoiting notably because it appears to be 
the earliest positive diagnosis on record. The diagnosis was established by a combina- 
tion of clinical observations and x-ray studies, seventeen weeks after the first day of the 
patient’s last preceding menstrual period. The case was successfully concluded at approx- 
imately tliirty-one weeks by the delivery by cesarean section of living quadruplets, one male 
and three females, apparently being the second on record of delivery by section.^ 

Multiple pregnancy was tentatively diagnosed by Dr. Hartman, when palpation during 
the early weeks of pregnancy showed excessive uterine enlargement. The patient’s last men- 
strual period began on July 12, 1947. Nearing the seventeenth week the fundus of the uterus 
was slightly below the level of the lowest ribs, and she was referred by Dr. Hartman for x-ray 
on Nov. 7, 1947, exactly seventeen weeks from the first day of tlie last menstruation. Dr. 
Feightner ’s report is quoted verbatim: '' Anteroposterior and lateral radiographic exam- 
ination of the abdomen reveals the presence of four fetal skulls and vertebral columns in this 
abdomen. These fetuses are of approximately five months’ gestation. The height of the 
fundus is at the lower border of the first lumbar vertebra. No other abnormalities are noted. ’ ’ 

The anteroposterior film is reproduced herewith without retouching, but the diagnostic 
points are, regrettably, much less evident than in the original film seen in a viewing box. This 
is understandable, however, because the centers of ossification of m fetus are usually not 
clearly -visible until about the eighteenth week, or the middle of a pre^aney. 

Subsequent x-rays taken on Dec. 31, 1947, and Jan. 30, 1948, distinctly show the 
quadruplets and their relative positions. 

On Feb. 14, 1948, namely, at thirty and one-half weeks from the beginning of the last 
period, the patient’s membranes ruptured spontaneously, and a few hours later mild uterine 
contractions began. 

A secondary trachelorrhaphy had been done on this patient in 1946, three years after her 
first pregnancy and delivery in 1943. It had been decided in an antenatal consultation, how- 
ever, to subject her to a test of labor in this present delivery because the cervix seemed soft. 
After about seven hours of weak labor pains, the cervix was dilated to a stiff, sharp-edged 
ring about 3 cm. in diameter without progressive increase for several of these hours. On the 
indications of long-ruptured membranes (fourteen hours), primary uterine inertia, and cervical 
dystocia from scar tissue, cesarean section was performed by Dr. Titus, using the lower uterine 
segment (Kerr-Phaneuf technique) type of section. 

The first infant, the male, had a single, separate placenta; the other three (females) 
had a single large placenta Avith separate amniotic sacs and a single chorion. 

All were vigorous, though small (each slightly more than 3 pounds, or 1,361 Gm.) and 
ob-viously premature. All have survived to date and are groAving Avell. They have been 
given repeated pediatric consultations by Dr. Richard E- O’Toole of Pittsburgli. 

The patient’s recovery was uneventful. 

•Presented before the Pittsburgh Obstetrical and Gynecological Society. April 5, 104S. 
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A RUPT^URED ABDOMINAL PREGNANCY WITH MASSIVE, RAPID 
TRANSFUSIONS AND UNCOMPLICATED RECOVERY 

Sydney Luria, jM.D., Baltijiore, Md. 

(From the Departments of Ohsteirics and Gynecology, Sinai Hospital) 

T he great amount of blood given to this one patient, and the rapidity of its administra- 
tion, impelled us to report this case. The survey of recent literature, including studies 
conducted during World War II, reveals no instance of an individual surviving after being 
given 7,500 c.c. of whole blood within a six-hour pcriod. 2 -c It is axiomatic that, in general, 
severe blood loss must be replaced at a rate dependent upon the speed of hemorrhage. Prac- 
tically the only exceptions are cases witli pulmonary or intestinal injuries. 

Case History 

G. C., a 25-year-old, para 11001, was first seen at the Sinai Obstetrical Clinic Sept. 9, 
1947. Records later obtained from the Baltimore City Hospital stated that the patient was 
seen by them in this same pregnancy May 28, 1947, wlicn she gave the history of spotting 
associated with crampy lower abdominal pains on April 1, May 8, and May 28. Her last 
menstrual period was Jan. 20, 1947, and the estimated date of confinement Oct. 27, 1947. 
Obstetric history revealed that she had had an uneventful Ijreech delivery of a seven pound, 
two ovmce infant at anotlier hospital in 1941. Examination, September 9, also showed a 
breech presentation, blood pressure 98/GO, and hemoglobin 74 per cent. The patient was 
given a return appointment for September 30, but on September 25, at 9:30 A.M., the hus- 
band called to state that his wife was having severe abdominal pain following a gentle 
bump. He had slipped on a crayon and the point of his elbow collided with his wife’s ab- 
domen. Tliis was immediately followed by pain of such severity that she could not move. 
Patient was brought by ambulance to the accident room at 10:30 A.M. She was in obvious 
shock and complained of severe abdominal pain, worse in the right upper quadrant. Her 
blood pressure was 70/50, pulse 130. The upper abdomen was tense, more markedly so on 
the right; pressure in the right upper quadrant caused severe pain. The lower abdomen was 
comparatively soft, and an irregular area in the region of the umbilicus could be made 
out. Percussion elicited dullness in both flanks. The fetal heart was heard to the left of 
the umbilicus. Because of the rigidity of the abdomen, small parts could not be palpated. 
A diagnosis of ruptured uterus was made by the resident obstetric staff, the patient was cross- 
matched with Eh-positive, type A blood, and a 500 c.c. transfusion was started immediately. 
A consultant from the senior staff confirmed the diagnosis and the patient was immediately 
■ taken to the operating room wliere, under cyclopropane anesthesia, the abdomen was opened 
through a right rectus incision. The peritoneum wms tense and discolored; when it was in- 
cised, approximately 1,500 c.c. of blood and clots escaped. The fetus was found lying free 
in the peritoneal cavity and was easily delivered. The cord wiiich was very short was torn 
from its attachment to the placenta by this manipulation. Examination revealed tliat the 
uterus was intact, soft, and enlarged to approximately a tlirce to four months’ pregnancy. 
The placenta and membranes were attached to the right adnexa below, omentum above, 
parietal peritoneum to the right and laterally, and it was believed at this time that there 
was an attachment to the intestines posteriorly. It was decided not to disturb tlie placenta 
and a 4 inch rent,' situated to the left and anteriorly through which the baby had been ex- 
truded from the sac at the time of its rupture into the abdominal cavity, was sutured. 
Hemostasis was reinforced by placing Oxycel gauze over this sutured tear in the placenta. 
As the peritoneum was being closed, an ooze of bright red blood was noticed in tlie right 
gutter. The exact site of this bleeding was not determined but it was believed to be from 
a slight separation of the placenta during delivery of the baby. This region was packed 
with Oxycel gauze but complete hemostasis was not obtained. The abdomen was tlien closed 
with the belief that the Oxycel gauze and a tight binder would control oozing. The 4 
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Fig. 2. X-ray of quadruplet pie&nancy at about twenty-eight weeks. 

4. The survival rate of quadruplets is low. These infants are living and thriving. They 

were under incubator care for their first several tveeks of life. ^ 

5. The pregnancy consisted of a single fetus (male), and identical trip ets ( ema 
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